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Trying to decide 
what to do with 
those frequencies 
you bought? 


Current systems not 
winning you any new — f 


The answer is LTR-Net™ from E.R. Johnson, Most importantly, LTR-Net gives you the flexi- 
the people who invented LTR® trunked radio. bility and LTR migration path you need to build the 
LTR-Net provides the seamless wide-area comm- system that makes the most sense for your 
unications your customers are asking for, with operation. Commercial users will benefit from the 
infrastructure and subscriber radios that are truly economy, features, and efficiency of networked 
affordable. LTR-Net also provides a wealth of dispatch radio. Cover your market with LTR-Net 
features: roaming with auto-registration, electronic and win their business. 

serial numbers, subscriber and group IDs, over-the- 

air system management, and system redundancy. LT R-/Ve Ye 


zt EFJohnson 


299 Johnson Ave., Waseca, Minnesota 56093 
Fax 507-835-8356 © www.efjohnson.com 


To find out more details, give us a call: 


1-800-621-2945 
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On the cover: With the implementation of 9-1-1, Stone County, MO, constructs a state-of-the art dispatch center. See the 
story on page 26. Cover design by Scott Dolash, art director. Photography by Nikki Chandler. 
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EDITORIAL 


FM resurges; will contenders convert the faithful? 


Conventional? Good news ... 

Manufacturers want to sell large 
two-way radio communications sys- 
tems, and the bigger, the better. The 
largest contracts involve big cities, or 
several cities together; large counties, 
or several of them together; statewide 
systems; and for the federal govern- 
ment, regional or nationwide systems. 
Most involve’ central-controller 
trunking. mostly at SOOMHz. 

Many of these sales go to the usual 
players—Motorola, Com-Net Ericsson 
and E. F. Johnson. A relative newcomer, 
the AMP division of M/A-Com. landed 
Pennsylvania’s contract. 

Yet, an estimated 75% or more of the 
public safety agencies use conventional 
VHF equipment. Plus, hundreds of 
thousands, if not a few million, business 
and industrial customers use conven- 
tional VHF and UHF equipment. 

Manufacturers have shown a renewed 
interest in VHF and UHF conventional 
equipment, and that should be encour- 
aging to dealers because they sell a large 
portion of it. 

At the International Wireless Com- 
munications Expo trade show (owned 
by our publisher, Intertec Publishing), 
Motorola rolled out new conventional 
products in what one of its senior prod- 
uct managers, Craig Chenicek, said cul- 
minates the company’s first complete 
look at conventional two-way radio 
products in 10 years. Com-Net Ericsson 
Critical Radio Systems, the fresh new 
owner of the former Ericsson Private 
Radio Systems, continues the rollout of 
new conventional products that began a 


year ago. 

We don't discount the efforts of 
smaller manufacturers. Kenwood 
Communications, for example, 


through its Kenwood Systems unit, 
builds conventional and trunked sys- 
tems for public safety, business and 
industrial customers. What we're say- 
ing is that the investment by large 
manufacturers in upgraded conven- 
tional products puts money behind the 
notion that small customers, in large 
numbers, will continue using private 
radio communications. 


Spectrum efficiency choices 

Intek Global became the Securicor 
Wireless subsidiary of Securicor, Sur- 
rey, United Kingdom, in August 1999. 


The company since has placed the 
Securicor Wireless brand on its radio, 
AVL, data and network products. 
Securicor Wireless offers spectrum-effi- 
cient “linear modulation” (LM) prod- 
ucts with MPT 1327-style trunking. 
Datamarine International's SEA sub- 
sidiary offers spectrum-efficient, “am- 
plitude-companded sideband” (ACSB) 
products with distributed logic trunking. 


ComSpace’s “digital 
multicarrier architecture’ (DCMA) 
products work with conventional two- 
way radio and all trunking protocols. 

Securicor Wireless products offer 
AVL, vehicle status and low-volume 
mobile data at a competitive price, in- 
stead of promoting voice communica- 
tion as a primary feature. 

ComSpace products let FM trunked 
systems migrate to a capacity-multiply- 
ing digital mode, one channel at a time. 
More recently, ComSpace has promoted 
voice quality and advantages for soon- 
to-be-available “packet data” for data 
applications. 

The Securicor Wireless network 
rollout goes slowly. Yet, the company 
has important customers, such as utility 
members of its spectrum licensing part- 
ner, the National Rural Telecommunica- 
tions Cooperative. (SEA has similar 
utility customers.) In March, Securicor 
Wireless added Sunrise, FL-based 
Marketronics as a customer that will 
build an LM network in southeastern 
Florida and perhaps in selected Latin 
American countries, 

ComSpace isn’t announcing custom- 
ers until its products are FCC type-ac- 
cepted, beta-tested and ready. Mean- 
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channel, 


while, it inked an OEM agreement with 
Hitachi Denshi that gives ComSpace the 
Tokyo company’s enormous manufac- 
turing capacity. It adds Hitachi Denshi’s 
product engineering expertise to 
ComSpace’s current team, headed by its 
executive vice president and chief tech- 
nology officer, David George. 

Much has been said about how spec- 
trum-efficient radios will rescue busi- 
ness, industrial and commercial land mo- 
bile radio in a time when additional allo- 
cations by the FCC goto everyone else. 

Outside of 220MHz, most of the 


> progress in spectrum efficiency has in- 
» volved FM two-way radios with nar- 
© rowed deviation to fit 12.5kHz channels. 


instead of the previous 25kHz channels. 


© That's a potential 2:1 improvement, de- 


pending on whether the adjacent 
12.5kHz channels can be used without 
interference. LM promises as much as a 


= 6:1] improvement, and DCMA promises 
- as much as 8:1. 


In the 220MHz band, and to a limited 


F extent at VHF highband, 5kHz LM and 
= ACSB networks have been built. 


In addition to supplying itself with 
network infrastructure and selling mo- 
biles to its own subscribers, Securicor 
Wireless sells infrastructure and mo- 
bile units to other network operators. 
SEA has pursued a similar strategy, 
although its network build-out through 
its Narrowband Network Systems sub- 
sidiary has only limited operations. 
ComSpace has no plans to operate 
networks and wants other manufactur- 
ers to make DCMA subscriber units 
and, eventually, repeaters under a 
technology license. 

First ACSB and then LM had turns as 
fresh, new golden prospects for placing 
large numbers of spectrum-efficient 
units with subscribers. They haven’t yet 
displaced FM, but mostly because regu- 
latory obstacles kept them from compet- 
ing as effectively as they might have. 
DCMA will take its turn as the next 
golden prospect, and it doesn’t seem to 
face the same regulatory hurdles as it 
steps up to the task of converting the 
faithful from FM. 


don_bishop@intertec.com 
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SPECIAL FEATURES: PROTECTION FEATURES; 


+ HIGH EFFICIENCY SWITCHING TECHNOLOGY * CURRENT LIMITING 
SPECIFICALLY FILTERED FOR USE WITH » OVERVOLTAGE PROTECTION 


COMMUNICATIONS EQUIPMENT, FOR ALL + FUSE PROTECTION. 
FREQUENCIES INCLUDING HF » OVER TEMPERATURE SHUTDOWN 


MODEL SS-10TK « HEAVY DUTY DESIGN SPECIFICATIONS: 
» LOW PROFILE, LIGHT WEIGHT PACKAGE INPUT VOLTAGE: 415 VAC 50/60HZ 
+ EMI FILTER OR 220 VAC 50/60HZ 
» MEETS FCC CLASS B SWITCH SELECTABLE 
OUTPUT VOLTAGE: 13.8VDC 


AVAILABLE WIH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


MODEL SS-12IF 


DESKTOP SWITCHING POWER SUPPLIES 
MODEL CONT. (Amps) SIZE (inches) WLt-(Ibs.) 
$S-10 7 VAX6x9 a 
SS-12 10 1%x6x9 
SS-18 15 Thsx6x9 
$S-25 2EXT XD 
$S-30 3% x7 x 9% 
MODEL SS-18 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 

MODEL CONT. (Amps) Ics SIZE (inches) Wt(Ibs.) 
SS-25M" 20 25 2x7 x 9% 42 
SS-30M* 25 3%xxX7xX 9% 5.0 


MODEL SS-25M 


RACKMOUNT SWITCHING POWER SUPPLIES 

MODEL CONT. (Amps) SIZE (inches) Wt(ibs.) 
SRM-25 20 3% x 19 x 9% 65 
SRM-30 25 34%4x 19x 9% 7.0 


WITH SEPARATE VOLT & AMP METERS 

MODEL CONT. (Amps) SIZE (inches) Wt(Ibs.) 
SRM-25 20 3% x 19 x 9% 6.5 
SRM-30 25 3% x 19 x 9% 7.0 


MODEL SRM-30 


2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 

MODEL CONT. (Amps) Ics SIZE (inches) Wt.(Ibs.) 
SRM-25A-2 20 25 Bx 19x 9% 10.5 
SRM-30A-2 25 3% x 19 x 9% 11.0 


WITH SEPARATE VOLT & AMP METERS 

MODEL CONT. (Amps) SIZE (inches) W1.(ibs.) 
SRM-25M-2 20 34x 19x B% 10,5 
SRM-30M-2 25 3% x 19x 9% 11.0 


MODEL SRM-30M-2 


ANAS SASTSE NES 


, SSS CUSTOM POWER SUPPLIES FOR RADIOS BELOW NEW SWITCHING MODELS 


EF JOHNSON AVENGER GX-MC41 SS-10GX, SS-12GX 
EF JOHNSON AVENGER GX-MC42 SS-18GX 
EF JOHNSON GT-ML81 $S-12EFU 
EF JOHNSON GT-ML83 SS-18EFUJ 
EF JOHNSON 9800 SERIES SS-10-EFJ-98, SS-12-EFJ-98, SS-18-EFU-98 
GE MARC SERIES $8-12MC 

= GE MONOGRAM SERIES & MAXON SM-4000 SERIES SS-10MG, SS-12MG 

MOBER GS 125MGIX ICOM IC-F11020 & IC-F2020 SS-101F, SS-121F 

KENWOOD TK760, 762, 840, 860, 940, 941 SS-10TK 
KENWOOD TK760H, 762H $S-12TK OR SS-18TK 
MOTOROLA LOW POWER SM650, SM120, & GTX SS-10SM/GTX 
MOTOROLA HIGH POWER SM50, SM120, & GTX SS-10SM/GTX, SS-12SM/GTX, SS-18SM/GTX 
MOTOROLA RADIUS & GM 300 SS-10RA 
MOTOROLA RADIUS & GM 300 $8-12RA 
MOTOROLA RADIUS & GM 300 SS-18RA 
UNIDEN SMH1525, SMU4525 SS-10SMU, SS-12SMU, SS-18SMU 
VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 SS-10V, SS-12V, SS-18V 


MODEL SS-IDEFJ-98 Circle (8) on Fast Fact Card 


"ICS — Intermittent Communication Service 


EDITORIAL FORUWNM 7 


IWCE 2000 is over, but not all the business lessons 
were delivered at the show. Ignoring admonitions of 
friends and co-workers about damaged luggage, over- 
bookings and flight delays, I flew to and from Las 
Vegas on a Phoenix-based airline that I'll just refer to 
as “A.W.” Sure enough, all four trip legs were over- 
booked, and the planes never left a terminal until every 
seat was crammed with human cargo. The delay leay- 
ing Phoenix for Las Vegas was longer than the actual 


bispatching Hell? 


AAA 
Seaess 


Get out of the heat with Vega’s model C-6124, | 1 AA Ga A | I | | 
with its cool touch-screen and independent line swamill de 1 @ 


selection. The C-6124 offers up to 24-line control, TELEX. Signaling Products Company 
instant PTT, and loads of additional features, api neenicennualas Masia 
Any line can he configured as a dedicated 2/4 Sve 


wire radiocircuit, dial-up access or full duplex con- 

ventional PSTN telephone circuit, (simply plug in the . 

appropriate module}. Any combination of lines can bass pea pa echt nal 

be set-up in a crosspatch mode. C-6124 with it’s Fax: (402) 467-3279 

future expandability will keep you out of the infemo. e-mail: vega_signal@ earthlink.net 
web: www.vega-signaling.com 
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Growing stronger on what’s ignored 


flying time. When belted into a space 
smaller than the average coffin, with no 
fresh air forthcoming and the sun beat- ~ 
ing down, people get a little testy. 

What really irritated my seat mate 
and myself was at no point did the 
crew attempt to explain the delay or 
even apologize for the inconvenience. 
The flight attendants refused to even 
acknowledge his request for an 
update—they walked right past him. 
Well, the nice thing about being a 
consumer is that you can vote with 
your feet. 

Complaints led to conversation. [ dis- 
covered that my companion was a serv- 
ice provider and dealer also bound for 
IWCE. Inquiries about his business 
revealed that he had recently gained a 
substantial, nationally known customer 
because a certain ESMR entity had 
dropped the ball. The ESMR deter- 
mined that revenues from one of three 
sites serving this customer, over a broad 
geographic area, weren't up to the 
expectations of the “bean counters.” The 
ESMR sent a form letter announcing 
deactivation of that site. (When the sys- 
tem was built, the site was one of two 
secondary sites supporting the primary 
near the customer’s home base. When 
the ESMR took over, it averaged antici- 
pated returns over all three sites.) The 
customer called my companion to ask if 
he was interested in providing SMR 
service. He jumped on it, and it should 
become a six- or seven-figure account. 
The customer voted with its feet. 

Proactively seeking prospective cli- 
ents (see this issue's feature on Racom 
Corporation) is another way to capital- 
ize on customer dissatisfaction. Don’t 
just wait for the phone to ring. Find the 
businesses unhappy with their service, 
and let them know how your approach 
to customer service, as well as your 
pricing, differentiates you. 

Business consulting guru Tom Peters 
once said “Tt is my principal, prime con- 
clusion, whether your business is jet en- 
gines or whether it’s peddling hamburg- 
ers, that if you simply treat your cus- 
tomer with common, ordinary, garden- 
variety courtesy, you can have the 
‘lion’s share’ of any market that you 
want—because you'd be alone.” 

—D. A. Keckler 
Features Editor 
david_keckler @intertec.com 


www .mrtmag.com 


Whether your system needs indoor 


or outdoor wireless testing... 
Berkeley has the solution! 


INDOOR MICROCELL TEST EQUIPMENT 
www.bvsystems.com/microcell 
“Ligand 

1 WATT PORTABLE 
BE ANSMITTER 


REMOTE. CONTROL 


For indoor coverage testing. 


Mongoose 


SIGNAL 
STRENGTH METER § 


For indoor sweeps 
by propagators. 


¢ Internal memory stores signal 
Strength 


© Scans up to 21 channels 

Displays best 3 channels 
simultaneously 

e Data can be output to a PC with 
a serial cable 

© Audio can be heard through the 
headphones or internal speaker 

© Includes rechargeable Ni-Cad 

battery/charger 


© Dynamically adjustable power 
control from 1 milliwatt to 
1 watt output 


¢ Infrared remote control adjusts 
power output, frequency and 
on-off >25 feet 
Y, © Super bright 128 x 128 graphic 
= / Hj LCD with backlight 
| i{ ° Battery operated 


apes? 


RUGGED 
HAND-HELD 


CLASS A 


TRANSMITTER SERIES SIGNAL 
». For measuring signal propagation, STRENGTH 
positioning antennas, METER 
setting power levels 
or validating coverage. Measures in 
propagation 
Available in either 25 Watt Class A, coverage and 
or 45 Watt Class A (10 or 20 Watt detects "RE 
Class A for PCS) FCC Type Accepted Shadows” 


Built-in agile frequency synthesizer 


Power control in 0.1 dB increments High measurement rate, more than twice that of 
Remote controllable Dr. Lee's recommended 40 » 
VSWR antenna protection Internal eight channel differential GPS 


Weighs 25 pounds PCMCIA memory system for post processing data 


PAGING (POCSAG/FLEX) 


DP WIRELESS IS-136 CELLULAR 
“PRODUCTS GSM ISM 
LMR PCS 


r iDEN/SMR wcs 
| ) Custom frequencies 


available upon request. 
Fax: 732-548-3404 « E-mail: info@bvsystems.com a 
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IN THE PUBLIC INTEREST 


A marriage made in 47 C.F.R. 


By Robert H. Schwaninger Jr. 


Almost 20 years ago, | graduated 
from law school, packed everything I 
owned into a U-Haul, drove across the 
country from Missouri to Washington, 
DC, and started looking for a job with a 
telecommunications law 
firm. It took about nine 
months of courting, but 
eventually ] was swept into 
the industry on the cellular 
wave, like a lot of then- 
young lawyers. 

During the first few years, 
I mainly listened. I would 
visit the offices of FCC engi- 
neers and get them lo answer 
my questions aboul propaga- 
tion, dumb lawyers, dumber 
bureaucrats and dumbest 
politicians. I got to know and 
respect form processors, file 
room folks and a host of 
other workers at the FCC. 
And I privately shared their 
frustration with their jobs, 
while I tried to figure out 
what the heck I was doing. 

Eventually, | got the hang 
of this job and began to 
dance with some lower-level 
politicians at the agency: 
branch chiefs, assistant bu- 
reau chiefs and (eventually) 
real, live commissioners. 
The higher toward the top 
floor that I ventured, the 
more time | invested in un- 
derstanding this regulatory 
“creature.” Over time, I dis- 
covered that my future was 
tied to this living body 
called the FCC. 

Over the years, we’ve 
grown comfortable together, 
the agency and me. Although it often 1s 
a marriage made in hell, the whole thing 
reminds me of a long episode of “The 
Honeymooners,” with me playing the 
role of Ralph (and sometimes Norton). 
The fights are the stuff of comedy, and 
the insults, jabs, and vein-popping 


Schwaninger, MRT's regulatory consultant, is the 
principal in the law firm of Schwaninger & Associates, 
Washington, which is counsel to Small Business in Tele- 
communications. Schwaninger is also a member of the 
Radio Club of America. 


invective keep it interesting. But the old 
gal and J continue on, and we probably 
will for a long time. 


Marriage counseling needed 


As with all marriages, ours (the 


FCC’s and mine) takes a lot of work. We 


One of these days, Alice... 


ONE OF TYWESE DAYS.. 


Wustration by John 


often don’t see eye to “black” eye. The 
commissioners and staff think that ['m 
too critical, while I think they’re too 
controlling. I want them to help more 
with the kids, while they just want to 
play with their special friends. I believe 
that harmony is better than vanity, and | 
don’t care if we keep up with the neigh- 
bors. The list goes on. 


If we were to go to marriage counsel- 


ing, there are a lot of things that I would 
say to my “life partner.” For example: 
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p> Just say it — What’s so hard about 
that? Instead, you bury your mean- 
ings in interpretations, legal prece- 
dent, outdated legislation and the va- 
garies of multiple reports and orders, 
rather than consolidating a body of 
rulemaking into a single document. 
Why? Can’t you just say what you 
mean and not make me guess? 

p Make it work — You know, FCC, old 
girl, it would be really ter- 
rific if your vaunted theories 
worked in the real world. 
Let me give you a few facts 
for future efforts. First, all 
operators aren’t rich. Sec- 
ond, all equipment does not 
work with all other equip- 
ment. Third, changing fre- 
quencies, bandwidth, ERP, 
service area and a variety of 
other stuff that has to do 
with wireless communica- 
tions can’t be done with the 
twist of a screwdriver. 
Fourth, the industry is not 
entirely concerned with the 
global marketplace; many 
operators are simply trying 
to pay their mortgages. 

& Look away from the 
mirror — 1 know this might 
be hard to take, but it’s not 
all about you. Sometimes 
you have to look to see what 
the public needs, wants and 
can afford. You might want 
to check your processes, 
forms and electronic gizmos 
to see if they make the 
process better for your 
customers, not just for your 
staff and administrative 
functions. Sometimes a little 
customer service would be 
better than sewing drapes for 
another electronic window. 
wm Could you listen? — 
You simply don’t listen. 
People file comments, write letters 
and give suggestions, but their input 
rarely shows up in your decisions. Be- 
ing a government agency is about be- 
ing responsive to the needs of people, 
not publicly traded corporations 
alone. Try to listen more, even if you 
don’t always like what is being said. 
p> Please, don't lie — You may call it a 
mistake or an omission or something 
else, but we all know it’s a fie. And you 
do it so often that I think that you’ve lost 


Hayes 


www.mrimag.com 


Time to go Wireless? 


aa 


Add size to You aeaeia with 


: Ornate with remote monitoring: 
capabilities, increasing productivity 
and decreasing maintenance costs. 


Our Custom Engin 
solves your integrat 
# getting {au to 


ee va the 
es smallest 

nd least 
expensive 
modem module, 
it’s time to lose 
the wires. 


Expedite CDPD Modem 


NOVATEL WIRELESS 


1-888-888-9231 


Wireless Magic by Novatel www novatetwirless.comince.htm 
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Multi-Channel Remotes 
for Kenwood-90 Series Radios 


CPL's MCR411A remote and MCP401 termination panel allow two wire (four-wire 
optional) control. for the: -90 series radios. Channel up and down, group up and 
down, nine character alpha'channel identifier, scan, monitor, intercom, and front 
panel transmit are all standard features. No programming cables or software are 
needed, Radio is dedicated to remote operation. Many systems are available for 
other radios. Please call or visit our website for additional information on this or 
other CPI products. 


941 Hensley Lane + Wyllie, TX 75098 
== iF Voice (800) 869-9128 = Fax (888) 437-5360 


www.cpicomm.com 
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Parts, services, and more [igpaneleabadeal 


& 5 day tum time 

(1 90 day warranty 

&] Low flat rates 

{] Frequency changes $30 
Tone filters/reeds 


Minitor II parts 2} Minitor I $20 each 
Housings $24.50 & GJ Minitor ff $25 each 
Ll Battery door $12 ya Se. 2 In stock reeds/filters only 


£4] Nylon case $15 ead Portable radio batteries 
Leather case $59 Shr a P100 $36.75 (NTN5451) 
Bl] Batteries $7.50 — 4 P110 $62.75 (HNN8148) 


{&] Standard charger $29.75 


Minitor I parts 
BS Housings $39 
BS Batteries $4.50 


P200 $39.75 (NTN5521) 
Minitor II scan board 
Minitor III parts (2 Installed $55 each 

4] Batteries $3.00 Ba © Do it yourself kit $50 each 


Gi Nylon case $15 Keynote monitor board 
[4 Standard charger $39.75 [2 Installed $50 each 


a veicus wee siis7s fee) 800-822-2180 
ta Programmer si30 SMS! = Fax: 561-683-0059 


& Universal Interface $210 1300 N FL Mango Rd #26 
& Minitor Ill pagers $319 West Palm Beach, FL B07 


(VHF | channel only) : = 
| a | 


Circle (13) on Fast Fact Card 


14 MOBILE RADIO TECHNOLOGY May 2000 


sight of the truth. Ask yourself whether 
you are spending a lot of time writing a 
decision so that it will hold up under 
scrutiny if it’s left to your own discre- 
tionary authority. If you have to keep re- 
lying on interpretations and discretion, 
then you are likely blowing smoke. 

p> Fix it— If you blow it, fix it. Ifa 
decision is found to be wrong, admit 
it, change it and try to repair whatever 
damage the original decision caused. 
As important as it is for you to be hon- 
est in the first instance, it is also im- 
portant for you to be willing to accept 
responsibility when a decision was 
wrong. Remember, even the cheapest 
car has a reverse gear. 


I could go on... and on... and on 

But what’s the point? You’re gonna do 
what you’re gonna do, aren’t you? And 
I’m too invested in this relationship to 
just leave. Besides, there are too many 
people depending on me to try to talk a 
little sense into you. And, after all, it’s 
not all your fault. 

Congress has historically under- 
funded you. Your household budget 
has never really kept up with the bills. 
You’ve had to cut corners, make ex- 
cuses and go without. Now you’re try- 
ing to use computerized time-saving 
devices to do the cleaning and the 
cooking that you just can’t keep up 
with. But food from the microwave 
just isn’t as tasty as slow-roasted, and 
the results are tangible. The flavor that 
we sometimes call “the public inter- 
est” just isn’t there anymore, and the 
dishes are quick and bland. 

I’m hoping our relationship will im- 
prove—not in speed or quantity, as 
much as in quality. It would be nice if 
we could fa/k again, without the need 
for intermediaries and judges. The 
world would be better if you would 
come out from behind the sofa and see 
what’s on the other side—a country 
filled with caring individuals who 
would like to get to know you better and 
to understand why you feel it necessary 
to always say, “Bigger is better.” 


Baby, you ain't the greatest 

If we were actually “The Honey- 
mooners,” Ed Norton would drop in and 
give us a much-needed laugh. But 
you're not Alice, and I’m not Ralph, The 
only thing funny about this marriage is 
that the community property of spec- 
trum is being given away to your rich 
relatives, who don’t need it, won’t make 
a profit by owning it and will only pa- 
rade it to sel] shares of stock to unwit- 
ting investors. 

Funny, isn’t it? Or maybe it’s just sad. I 


www.mrtmag.co 


WHAT IS 


CONVENTIONAL TO TRUNKING, e 
IN A SNAP REALLY. 


unit’? to trunking in seconds. Need conventional 


ICOM’s subscriber units ore built to meet strict 
military (MIL SPEC) standards*'. All units 2 a : . 
feature a die-cast aluminum chassis. A smart choice! again? It’s still available, even with the 


UT-111 module snapped in. Carriers and dealers alike will find their 


business two-way has never been more flexible. ..or profitable! 


TRUNKING 


Need more than basic LTR, either now or in the future? ICOM’s new 
IC-F4TR’S portable and IC-F420TR™ mobile feature both basic LTR 
and PassPort® software programmed into FLASH memory. Operate 


basic LTR now, then upgrade to PassPort when you're ready. . .or 


just go straight to PassPort now! Both models are backwards com 
patible, so you can operate a mixed system of PassPort and 


LTR. Future enhancements are possible with the FLASH memory. 


O 
Flas means FuexiBLe upGranés «© ICOM 
AND CUSTOMIZATIONS. caxeoniones 


Coll 425-450-6088 for free brochures 
of 425-454-8155 to speak with 


WHAT |! on ICOM representative 


| Meats IIL SPEC 810 C/D/E for shock /vitkation “3 This device hes not been oppeved by the FCC. This dewice may not ba sold or 


"2 Setect models only. Contact yout ICOM decler of, contact ICOM directly for leosed, ov offered for sale ot Jeose, unt! approval af the FCC hos been obtained. 
mate informatian: 425-454-8155 = “4 Estimated availcbitty: December 2000. Availabiry /madel 
name subject to change withcut notice. 


FOR PEOPLE WHO MAKE SMART CHOICES 


©2000 ICOM Ameeicn, Inc. ANE specificatiuns subject ta change without rotice ar obligation. The ICOM loga is a registered trademcek af ICOM, Inc. All offer mademarks ore the the property of thei raspactive owners. SFMRTIWCEZ00 
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Pogo lives in 


PUBLIC SAFETY: 


public safety 


We have met the enemy—and he is us. 


By David O. Dunford 


First, my thanks to the MRT staff for 
their hospitality during the recent WCE. 
Even though I've attended APCO confer- 
ences for years, this was my first WCE, 
and it was great! 

I'm really encouraged by the combina- 
tion of technical savvy and business acu- 
men demonstrated by so many of the at- 
tendees. I was also glad to learn from Rob- 
ert Schwaninger’s opening remarks that 
attorneys and radio guys will be the ulti- 
mate post-nuclear survivors. 

On a more serious note, and on care- 
ful reflection (the mental kind, not the 
mirror kind), my concerns regarding 
public safety communications were re- 
inforced by observations made at the 
show. Instead of stimulating and leading 
technological development and revolu- 
tion in communications, public safety 
is, at best, only “along for the ride.” At 
worst, we are lagging in development. 
At the “very worst,” we’re lagging so far 
back that we could be stationary. 

What's the deal? How could this hap- 
pen? How could something as essential, 
vital, critical and important as public 
safety communications be so deftly and 
effectively ignored? (Fortunately, in this 
column we not only raise the questions, 
but try to-offerthe.answers to the read- 
Das as-well. ) Simply put, the issue is not 
~~ indifference—it’ s money. And circum- 
_Stances. And people. 

It appears to be one of those” simple. 
_ math problems, the answer-to whic iis, 
“the null set’-(Mr. Smith's algebraic 
Aunctions clas in eighth gtade). Asa 
\ leading- -edge consumer of communica- 
“tions t technology, the government is lag- 
ging in response and will continue to 
lag. And so high-tech development is 
held back by virtue of government’s or- 
ganization, function and purpose. (This 
is shaping up as being a really depress- 
ing topic, isn’t it? But as my friend 
Steve “Grumpy” Davidson says, “Evy- 
eryone is entitled to my opinion.”) 

By its nature, the heart of government 
organization works to be accountable 
and reactively responsible, typically 
providing services and organizational 
functions not specifically suited to the 
competitive private sector. We are not 


Soe 


chartered. or charged, to be profitable, 
inventive or adaptive. (Many units of 
government, especially within smaller 
entities, are an exception to this gener- 
alization, but their success is often the 
reaction to fiscal constraints.) 

What does all this mean for the com- 
munications realm? Here’s the money 
part: For most governmental agencies to 
embark on a technology replacement or 
enhancement program whose cost ex- 
ceeds some threshold value ($50K-— 
$100K), that agency must program the 
expenditure into a planned capital im- 
provement program (CIP). The CIP is 
scheduled and reviewed by (and typi- 
cally requires the approval of) the gov- 
erning body (city-eouneil, county gov- 
ernment,-state legislature, etc.). Even 
though ‘technology projects are fre- 
quently being pushed toward ‘the top of 
the list, each department or agency must 
still: compete for capital funds With all 
other high- -dollar*(read: photo- -opportu- 
nity and voief-pleasing) projects. 

Because CIP dollars are-subjectto’a va- 
riety of forces external 


effect is predictable: ‘Major capital ex- 
pensesumust- be. : programmed years in ad- 
vane and thay, be protracted even, after 
budgeted le plan for and pregram 
project money y based on known costs to- 
day, but the only factor really known is ; 
today's perspective of the cost/perfor= 
mance formula. ; = 

When purchasing hi 
Te s, the « 
that future € s will 
a 


yet-unknown equipmer ) 
al an unknown price-sometime in the fu- 
ture, for needs that haven't evolved yet. 
Because these system replacement 
projects use up “political” capital as well, 
all these future unknowns could lead the 
agency exccutive to think seriously about 
entering the private sector job market. 
So how is a sale made? In an effort to 
accommodate this protracted and conyo- 
luted purchase process for large agency 
systems (which are replaced only once 
every 15, 20 or 25 years), the major 
manufacturers retain “black box” and 
“gadget-based™ hierarchy systems. They 
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wency~ 
(read: vagaries’of. firiancial’ -markets), the 
™s that the agencies themselves (us, again) 


vastly dif differ tly, t an 
aay. Si ly put, 
tem buyer has to isk fi oF 1 i Or 


e purchased~ 


are. in essence, responding to the market 
needs (read: ours) fora clear, finite, 
product-evolution approach. Portables 
should remain the same, but they should 
be smaller. Mobiles should remain 
basically the same, but they should be- 


come more intelligent—and have 
alphanumeric heads. Base stations 
should remain basically the same, but 
they should be smaller, run cooler and be 
“digital.” Pagers should be smaller, do 
more—and have colored housings. 

The real problem is that public safety 
needs are actually driven by other con- 
temporary technologies, not just by the 
“radio system.” Yet, traditional major 
manufacturers (insert your favorite 
vendor’s name here) retain. endorse and 
promote s-/-o-w system evolution paths 
that actually perpetuate the traditional 
purchase process—and they do so at sub- 
stantial cost. The result is that we get 
new gadgets. not new capabilities. This 
is the circumstances part. 

The people part involves the mainte- 
nance system currently used by system 
operators. Technicians and engineers ser- 
vicing public safety customers often con- 
tinue to support products and systems long 
after that equipment “should be” worn 
out. | believe this is done out of respect 


and commitment to the affected agencies. 


But the effect of this protective caretaking 


have come to believe that any new system 
“may not “really” be needed. After all, “the 
fechs have been doing a fine job of keep- 


ing us up and running.” 


So, the purchase process is too slow, the 
new equipment isn’t really distinctly dif- 
ferent and our techs already do a great job 


..keeping up the “old stuff.’ What chance 


does change have in public safety? 
Here are some observations for your 
corisideration: Public safety has an es- 


r tablished. relationship with technical 


providers—either via equipment pur- 
chases“or. maintenance and support— 
that ‘will grow. As: more. aspects of high- 
tech communications are adopted by 
public.safety (albeit through com- 
moditized, consumer- type equipment), 
technical sitpport must expand. With 
active, creative ‘participation by local 
service providers, it could explode. 


Dunford, MRT’s public safety consultant, is manager 
of technical services for the Lenexa, KS, police depart- 
ment. He is a member of the Radio Club of America and 
a member and past president of the Kansas Chapter of 
the Association of Public-Safety Communications Offi- 
cials—International. You can email Dunford at 
mrt@intertec.com. 
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TECHNICALLY SPEAKING 


Signal-to-noise ratio 


By Harold Kinley 


One of the most fundamental prin- 
ciples in radio is that of signal-to-noise 
ratio (SNR) at various stages of a re- 
ceiver chain. Factors such as receiver 
noise figure, antenna site noise, trans- 
mission line attenuation, antenna gain 
and directivity, transmitter output power 
and propagation all play a major role in 
determining the ultimate SNR at the in- 
put to a receiver. The noise figure of the 
receiver might play a major role in the 
final SNR at the audio output of the re- 
ceiver. Let's examine how some of these 
factors affect the SNR at the receiver. 

SNR can be defined by the simple 
mathematical expression shown below: 


Signal 
Noise 


From this simple mathematical 


expression, it is clear that to improve the 
SNR we must increase the signal level, 
reduce the noise level or do both. Often, 
neither is easy, nor simple, to achieve. 


Noise figure 

The noise figure of a receiver may or 
may not have a significant impact on 
how the receiving system performs at a 
particular location, Let’s look at the 
equivalent noise input to a receiver. 
First, let’s take a 502. resistor and cal- 
culate the amount of noise voltage (En) 
at the open-circuited output terminals of 
the resistor. The formula for calculating 
this is: 


E, = V4kTBR 


The & represents a constant of 
1.38 X 10-73. The T represents tem- 
perature, in degrees Kelvin. (Usually, 
290°K is used for the temperature. This 
is equivalent to about 63°F, or 17°C.) 


FIGURE 1A 


FIGURE 1B 


Figure 1A. The noise generated in the 502 resistor is represented as a generator in series with 
a 50 resistor. The open-circuit noise voltage, En ,appears across the output terminals. 
Figure 18. The resistor is connected across the receiver with a 5012 input impedance. Only 
half of the noise voltage generated in the resistor appears across the input to the receiver 


because of the voltage divider action. 
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1OKHZ 


O-1.8 I-U 300H2 


Photo 1. This spectrum analyzer display 
demonstrates that noise level is a function 
of the bandwidth of the receiver. Here, as 
the sweep was moving across the screen, 
the resolution bandwidth was switched from 
100kHz to 10kHz. As shown on the screen, 
the noise level dropped by 10dB (see middie 
of screen). 


B represents bandwidth in hertz, and R 
represents resistance in ohms. 

The noise voltage in a 1Hz bandwidth 
would be: 


V4x1.38x10 x290x1x50 


= 8,9465076x10-" 
= 0,000894650761V 


Figure | at the left represents the resis- 
tor noise voltage by using a 50V signal 
generator. In Figure | A, the output is 
open-circuited. In Figure 1B, the resistor 
is connected across the input to a re- 
ceiver with a SOV input impedance. The 
noise voltage appearing across the re- 
ceiver input is half the open-circuited 
noise voltage. Thus, the noise voltage 
across the receiver input is 
0.000447325mV. This is equivalent to 
2174dB, which is an important figure to 
remember. It means that ina 50V imped- 
ance, the noise floor at the input to a re- 
ceiver with a noise figure of OdB ina LHz 
bandwidth is 2174dBm. If we increase 
the bandwidth of the receiver by a factor 
of 10, then the noise floor increases by 
10dB to 2164dBm. Compared to a band- 
width of | Hz, the correction factor for 
other bandwidths is: 


N = 10logB 


Contributing Editor Kinley, MRT’s technical consult- 
ant and a certified electronics technician, is regional 
communications manager, South Carolina Forestry 
Commission, Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with tnstrumen- 
tation and Testing Techniques, which is available for 
direct purchase. Write to 204 Tanglewylde Drive, 
Spartanburg, SC 29301. 

Kinley’s email address is hkinley@home.com. 
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Figure 2. A typical receiver chain. The antenna is a unity-gain (OdBd) type. The transmission 
line has a 2cB loss. The receiver has a sensitivity of 0.3.V, or -117dBm. The noise floor of 
the receiver is ~121dBm, making the receiver noise figure 11.24dB. 
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bandwidth in hertz. (See Photo | on 


of the SMR food c ai 


For a typical, narrowband (+5kHz 
deviation) FM receiver, the bandwidth 
would be about 15kHz. The correction 
factor for |5kHz would be 10log15,000, 
or 41.76dB. Thus, for a receiver with a 
noise figure of OdB. the noise floor 
would be —174+ 41.76, or 
—132.24dB. Again, this is for a receiver 
with a noise figure of OdB. The noise 
floor of a typical, narrowband FM re- 
ceiver is about 4dB below the 12dB 
SINAD sensitivity of the receiver. For 
example, suppose the 12dB SINAD sen- 
sitivity of the receiver is 0.3pV, or 
—117dBm. Then, the noise floor of the 
receiver is —121dBm. 

Because this is 11.24dB worse than a 
receiver with a OdB noise figure 
[—121dBm — (—132.24dBm)], this 
receiver is said to have a noise figure of 
11.24dB. 

It is interesting to note that once the 
RF input signal level is increased by 
about 4dB above the noise floor of the 
receiver, the audio output of the receiver 
can produce 12dB SINAD. (This was 
checked against several references and 
with a design engineer. It is a question- 
able point to ponder, but the experts say 
it is true.) 

Remember that the receiver noise fig- 
ure may or may not have a significant 
impact on how the receiving system per- 
forms at a particular site. “Receiving 
system” means all of the components 
that make up the receiver chain. The re- 
ceiver itself will be considered as a 
single component of the chain—not 
broken down into subsystems such as 
mixer, IF amplifier, etc. A few examples 
will illustrate, using various situations 
and receiver chains. 


Example 1! 

Figure 2, above left. shows a typical 
base station installation that is simple 
and straightforward. The antenna is a 
unity-gain (OdBd) type. The transmis- 
sion line has a loss of 2dB. The receiver 
sensitivity is 0.3V. The noise voltage 
induced into the antenna from surround- 
ing (near or far) noise sources is at a 
level of —125dBm. The desired signal 
voltage appearing across the antenna 
terminals at the coaxial cable connec- 
tion is 1V. Converting the 1uV signal 
to decibels referenced to ImW (dBm) 
yields a signal level of —107dBm. 

The signal from the antenna is attenu- 
ated 2dB by the transmission line and is 
reduced to a level of —109dBm at the 
receiver input. The noise induced into 
the antenna is also attenuated 2dB by 
the transmission line and appears at the 
receiver input at a level of —127dBm. 
As long as the noise contributed by the 
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Figure 3. This is the same setup as in Figure 2, except that a tower-top preamplifier has 
been added. The preamplifier has a noise figure of 2dB and a gain of 15dB. 


antenna is several decibels greater (at 
the receiver input) than the receiver 
noise floor, the antenna-contributed 
noise will be the predominant noise, and 
the receiver noise can be ignored for 
practical purposes. In this case, the re- 
ceiver noise floor is —121dBm. So the 
noise contributed by the antenna and 
present al the receiver input is 6dB 
below the level of the receiver noise 
floor. In this case, the receiver noise is 
the predominant noise. 

The total noise at the receiver input 
can be determined by finding the root- 
sum-square of the antenna-contributed 
notse and the receiver-contributed 
noise. Because the antenna-contributed 
noise at the receiver input is —127dBm, 
or 0,1.V, and the receiver-contributed 
noise is ~121dBm, or 0.2,V. the total 


noise at the receiver input ts: 


V0.1? +0.2? = J0.05 = 0.2236pV. 

A level of 0.2236nV is equal to 
—120dBm. So, the SNR at the receiver 
input is 11dB [—109 — (—120)]. If the 
minimum required SNR is LOdB. then 
this situation would just meet the mini- 
mum requirements. 


Example 2 

On certain days, due to poor propaga- 
lion conditions, the signal at the antenna 
terminals drops by about 5dB to a level 
of —112dBm. Assuming the noise level 
remains the same at the antenna site, 


this will produce a signal level of 


—114dBm at the receiver input and a 


noise level (antenna-contributed) of 


—127dBm. From the calculations in the 


first example, we know that the noise 
level at the receiver input is —120dBm 
because the noise level at the antenna 
did not change. 

Now, the signal level at the receiver 
input will be —114dBm, resulting in a 
SNR of 6dB at the receiver input. This 
is far below the required SNR and will 
produce a noisy signal at the audio out- 
put. What can be done to improve the 
situation? It depends on several factors. 
[f this is a fixed point-to-point link be- 
tween two base stations, then the power 
of the transmitters might be increased. 
This would require a quadrupling of the 
transmitter power on each end (assum- 
ing both ends are affected equally by 
deteriorating propagation conditions). 
Increasing antenna gains, or using direc- 
tional antennas, might provide the nec- 
essary Increase in signal level. What 
about a tower-top preamplifier at the 
site? In the next example we will add a 
preamplifier and calculate the results. 


Example 3 

With everything else the same as in 
the previous example, we add a tower- 
top preamplifier to the receiving chain, 
as shown in Figure 3 above. The noise 
figure of the preamplifier is 2dB and the 
gain is 15dB. Let’s calculate the results 
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using the degraded signal of the second 
example. Again, the signal at the an- 
tenna terminals is —112dBm and the 
noise level induced into the antenna is 
—125dBm. At the preamplifier output, 
the signal level is -97dBm and the 
antenna-contributed noise level is 
—110dBm. At this point, the SNR is 
13dB. At the receiver input, the signal is 
—99dBm and the antenna-contributed 
noise is —112dBm. Because the 
antenna-contributed noise at the 
receiver input is 9dB above the receiver- 
contnbuted noise, the receiver noise can 
be ignored for practical purposes. 

The resultant SNR at the receiver in- 
put is 13dB, which is 3dB above the 
minimum required SNR. Thus, the 
tower-top preamplifier improved the 
situation in this particular case, based on 
the SNR alone. This does not take into 
account any possible problems associ- 
ated with strong intermod-causing sig- 
nals or other strong-signal problems that 
might cause receiver desensitization. 
These must also be considered when 
deciding whether or not a tower-top 
preamplifier might be beneficial to the 
overall receiving system. 

You might have noticed that we 
ignored the 2dB noise figure of the 
preamplifier because the SNR at the 
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Figure 4. Transmitter sideband noise extends above and below the carrier frequency. Here, 
a notch filter has been installed on a nearby transmitter to notch out the noise falling within 
the offended receiver's passband. The result lowers the noise level at the offended receiver, 


thus improving the signal-to-noise ratio. 


preamplifier output was the same 
(13dB) as at the input. We chose to ig- 
nore the noise figure of the preamplifier 
because its equivalent noise input would 
be less than —130dBm, and the 
antenna-contributed noise is several 
decibels higher: —125dBm. Although 
the 2dB noise figure of the preamplifier 
would have produced a lower SNR at 
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the output of the preamplifier, it would 
not have been as much as 2dB. 


Example 4 

Suppose that the signal level is good, 
but the noise level on the site has in- 
creased such that the SNR is seriously 
degraded. This will cause the weaker 
signals to be lost in noise and to become 
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unreadable. One typical cause of such an 
increase in noise level is transmitter 
sideband noise. Such noise occupies a 
wide bandwidth and can seriously im- 
pair “effective” receiver sensitivity. 
Nothing can be done at the affected re- 
ceiver to mitigate the problem. The solu- 
tion lies with the offending transmitter. 
Suppose that transmitter sideband 
noise Is increasing the noise level at the 
antenna terminals from —125dBm to 
—110dBm. This means that the SNR at 
the antenna terminals will be degraded 
by 15dB. If the offending transmitter is 
lower in frequency than the affected re- 


ceiver frequency, a low-pass notch filter 
should be used at the offending trans- 
mitter. If the frequency of the offending 
transmitter is above that of the affected 
receiver, use a high-pass notch filter. 
In Figure 4 on page 23, the offending 
transmitter’s frequency is below that of 
the affected receiver. A low-pass notch 
filter has been placed on the offending 
transmitter. The sideband energy at the 
frequency of the affected receiver is 
“notched” out of the sideband noise 
spectrum. The notch filter can be placed 
at the output of the transmitter. How- 
ever, because most of the sideband noise 
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originates within the exciter, a notch fil- 
ter is placed between the exciter and the 
power amplifier, or intermediate power 
amplifier. Reducing the sideband noise 
with the notch filter should improve the 
S/N ratio at the affected receiver. 


Conclusions 

If the ambient site noise at the re- 
ceiver location were much higher than 
in the examples, the tower-top pream- 
plifier would be of no benefit. It might 
do more harm than good. If the receiver 
system is a base-to-mobile operation, 
then increasing the antenna gain on each 
end might help, as long as the ambient 
site noise is fairly low. Increasing an- 
tenna gain at a high site noise location 
might not yield the expected results. 

Changing an antenna from a quarter- 
wave whip located on a fender to a 
3/s-wave “gain” antenna located on the 
vehicle’s roof might provide significant 
improvement in the SNR at the receiver. 
Using directional antennas can help in 
point-to-point communications and 
even in certain base-to-mobile applica- 
tions, depending on the required cover- 
age pattern and the location of major 
noise source(s) relative to the direction 
of desired coverage. For example, if a 
highly directional antenna is “looking” 
toward the noise source, the situation 
might show no improvement when com- 
pared to an omnidirectional antenna. 

If the transmission line loss is high, 
then changing to a low-loss line might 
improve the SNR, but not if the ambient 
site noise is high. Using a more sensitive 
receiver might help at sites where the 
site noise is low, but not in high-noise 
locations. Changing a receiver sensitiv- 
ity from 0.3,V to 0.2V changes the 
receiver noise floor from —117dBm to 
—121dBm, an improvement of 4dB. 
However, this 4dB improvement might 
not show up in the final SNR at the re- 
ceiver input—especially at high-noise 
locations. Careful planning and calcula- 
tions should be done before making sys- 
tem changes in an attempt to increase 
the SNR of the receiver chain. 

Until next time—stay tuned! a 
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By N 

Branson, MO, has earned the nick- 
name of “The Second Nashville,” with 
its country music theaters, restaurants, 
theme museums and outlet malls. Just a 
few miles “down the pike” from 
Branson is Stone County, MO, with a 
permanent resident population of about 
30,000. Stone County has its share of 
attractions, too, such as the Silver Dol- 
lar City theme park and the Ozarks’ rec- 
reational lakes. Millions of tourists visit 
the area each year, which increases the 
potential for boating, auto and tour bus 
accidents and, consequently, the volume 
of 9-1-1 calls. 

In this area that was historically rural, 
9-1-1 services had been non-existent un- 
til the recent exponential growth. Stone 
County had relied on two dispatch cen- 
ters: one operated by the county sheriff's 
department and one in Kimberling City’s 
police department. Citizens with emer- 
gencies had to call a standard seven-digit 
number. In 1996, however, Stone County 
voters approved funding for 9-1-1 
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* service and new public safetycompute: 
aided dispatch (CAD) systems. They fol-” 


lowed up in 1998 by approving con- 
struction of a new, centralized dispatch 
center. The center brings 16 public 
safety agencies under one umbrella, 
which has been a national trend for 
smaller to mid-size communities that 
cannot afford dispatch centers in each in- 
dividual town or for each agency, 

Malcom Vedane, director of Stone 
County Emergency Services (SCES), 
said, “We have 16 different tax-funded 
government independent agencies all 
agreeing to come under one roof for 
central communications. We’ve got new 
FCC licenses, new repeaters for signal 
strength scattered around the county and 
a new tower ‘out back.” 

The building and site contruction and 
the equipment installation was finished 
in February. The center went to 24-hour 
rotating shifts with simulated calls on 
March |, and it went live on March 14. 
By the beginning of April, the center 
had already taken 1,800 calls. 


A public safety barnraising 
Centralization can make enhanced 
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ations more affordable 
for small-town America. 

“Five years ago, counties of the 
30,000 population range couldn’t afford 
the technology it took to do all this. But 
with the technology explosion and the 
implosion of prices, it became afford- 
able,” Vedane said. 

Allit takes is approval, planning and or- 
ganization (which is easy enough to say). 
Dave Wunderlin, general manager of mo- 
bile radio dealer Radio Communications 
Specialists (RCS), Joplin, MO, a principal 
vendor for the new center, said that prepar- 
ing and organizing was important in the 
centralization of county 9-1-1 services. 

“That's the whole key—data gather- 
ing and knowing what infrastructure is 
out there and what user equipment is out 
there before you even start to design 
your system,” Wunderlin said. 

Centralizing several public safety 
agencies and working with different 
vendors requires everyone’s coopera- 
tion. Wunderlin said that all the agen- 
cies involved had to be partners. “From 
the guy I interface my radio with to the 
console system [supplier], everybody 
has to be on the same playing field.” 


www .mrtimarc.com 


in the county, reliability is important, 
too, and Vedane has made efforts to 
ensure the trustworthiness of Stone 
County’s center. “It’s very, very cru- 
cial that if you’re going to have cen- 
tralization, that you have dependabil- 
ity,” he said. 

Vedane made sure there was redun- 
dancy in the telephone lines, electric 
power and grounding. SCES has tele- 
phone cables coming into the building 
from two central telephone offices. One 
cable from downtown Branson and one 
cable from Branson West connect the 
telcos to the center at two separate 
building entries. “If the cable gets cut 
this way, to downtown Branson, I’m still 
alive from the cable feeding out this 
way,” Vedane said, indicating the redun- 
dant entry. 

SCES also converts all electric power 
from ac to de for reliability purposes. 
Everything in the center, including 
lights, works off de power. 

“T have no spikes, no dips, no inter- 
ruption,” Vedane said. The center has its 
own generators and backup universal 
power supply, with enough redundancy 


www.mrtmag.com 


ay 5 ; 
to remain’in operation fortwo hours, 
even if the generator fails. 

The Ozark mountains breed thunder- 
storms, so lightning is always a threat at 
this highest site in the county. Because 
SCES sits 1,400 above sea level, with 
the top of the tower reaching 160 feet 
above ground level, the center’s design- 
ers implemented a thorough grounding 
scheme. The grounding system provides 
less than 5Q. resistance to ground. Inter- 
nally, it has zero ground potential differ- 
ence. The center has a complete halo 
ring, with every piece of equipment, ey- 
ery length of fence and every antenna 
grounded. Lightning transients would 
have to pass through three filters before 
reaching the universal power supply. 
Every cable is busbarred—inside at the 
grounding field, outside at the tower and 
again at every antenna. The last defense 
against any surge is a thick grounding 
cable that is buried three feet deep and 
backfilled with black soil. Humidity 
from inside the SCES building is 
pumped into the fill soil, which keeps it 
moist to decrease resistivity. The pres- 
sure points are all cadwelded, so no 
loose connection exists anywhere. 


<3 
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“The groundwheel is the most critical 
part of the communications center, 
Vedane said. “Dealing with the dollars 
we have invested in this equipment, it 
would just be foolish not to have the best 
ground field.” Vedane said the $4,000 to 
$5,000 price tag to construct the 
grounding field was minor compared to 
other project costs and to the damage it 
would prevent. 


Decisions, decisions, decisions 

The total cost to construct the 
center,and to install all the equipment 
and services, was $1,200,000, and noth- 
ing was left to be desired. Since the 
SCES board was first appointed in 1997, 
Vedane and other members have worked 
diligently on the center’s planning and 
construction. They attended trade 
shows, such as the Association of Pub- 
lic Safety Communications Officials— 
International (APCO) Conference and 
the Missouri National Emergency Num- 
ber Association (NENA) Conference, 
and read “volumes of trade magazines.” 
They also visited other centers that were 
under construction or were upgrading. 

In its search for vendors, which 
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The Voice Pro logging recorder aids in train- 
ing and accountability in the 9-1-1 center. 


Vedane calls “technical partners,” the 
board took a minimum of three bids on 


each subsystem, such as the CAD sys- 
tem, voice recording and logging, and 
the radio system itself. In some cases, 
the board took five bidders. Vedane con- 
sidered customer satisfaction, installa- 
tion practices, pricing, and follow-up 
service and upgrades to be key points 
for reviewing proposals. 

“Our theory was to start off as close 
to the leading edge as we could, without 
taking technical risks ... and then direct 
the budget so we could stay there,” 
Vedane said. With the CAD system that 
Vedane chose, Stone County will have 


The new PRYME MicroConnect™ 
line of two-way radios has 
something for everyone. These 
are powerful portables (5-Watts 
VHF or 4-Watts for UHF) that are 
truly palm-sized, measuring just 
4,25" tall (excluding antenna)! 


The radios feature brass 
reinforced knobs and a metal 
chassis for durability, and the 
back-lit LCD display helps the 
user keep track of the radio's 
status, even at night. The 
MicroConnect™ line of portables 
offers an impressive 
combination of power and 
capabilities. 


Two versions of the 
MicroConnect are available, one 
for “dot” channel job site use and 
the other other for professional 
LMR applications 


JobConnect Transceivers 
8 Channel “dot” radios for job site use. 
Available in VHF or UHF models. 


ProConnect trasceivers 
99 Channels for professional users 
Available in VHF, UHF, and 
VHF Low Band Models 


by PREMIER Communications Corp. 
480 Apollo St. #E ¢ Brea, CA 92821 
714-257-0300 ( Fax: 714-257-0600 

Web: htip://www.adi-radio.com 


Phone: 
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four new versions a year. Global Dis- 
patch Technology, Oklahoma City, pro- 
vided the CAD system, CAD Assist 2.4, 
which is supported by quarterly updates. 
[See “Computer-aided Dispatch Comes 
to the Ozarks,” MRT, August 1999] Glo- 


Radio communications 


As part of providing 9-1-1 ser- 
vices, dispatch centers must enlist 
radio communications dealers to 
provide radio and site equipment. 
Radio Communications Specialists 
provided Stone County with: 


8 50W Tait control stations 


1 100W five-channel Tait base 
station for point-to-point, all- 
sheriffs, police mutual aid, fire 
mutual aid and local law 


3 110W high-power VHF Tait re- 
peaters (with TX RX Systems 
duplexers) 


2 multichannel Kenwood backup 
radios 


All antenna system components 


Other facts about 
Stone County radio 
communications 


Radio system: conventional, VHF 
highband 


Radios used in field: Includes 
Kenwood TK-270, 250, 730, 790, 
280 and 290 series. 


Number of dispatch positions: 4 


Number of agencies 
coordinated: 16 


Total cost of center: $1.2 million 
Height of tower: 160 feet 


www .mrtmag.com 


Now the system optimization 
solution is at your fingertips... 
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With a great antenna — 
the Celwave Optimizer® 


Featuring continuous electrical downtilt with the simple turn 
of a dial... 


The Optimizer allows you to fully optimize system performance. 


Unlike other methods of adjusting electrical tilt, the Optimizer can 
be adjusted while the system is operating, assuring a continuous 
revenue stream. 


The Optimizer also avoids unnecessary and costly antenna change- 
outs. It uses a patented technology that doesn’t rely on moving 
metallic parts in the RF path, assuring superior IM performance. 


For additional features and benefits on the Optimizer antenna or for 
assistance in choosing the Optimizer for your system, call 
Radio Frequency Systems at 1-877-RFS-WORLD. 


RADIO FREQUENCY SYSTEMS [ij 
CELWAVE Cablewave — 
Let the Optimizer make your job easier. 
www.rfsworld.com 


200 Pondview Drive, Meriden, CT 06450 « (877) RFS-WORLD e Fax (203) 821-3852 
Latin America (602) 252-8058 © Canada (800) 267-1762 
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All of the furniture in the dispatch center easily adjusts to the dispatcher's height. Marty 
Allen, manager of training, logs on to CAD Assist, the center’s CAD software. 


bal Dispatch specializes in systems for 
centers serving small and mid-size 
communities that need dispatching and 
mapping. CAD Assist is customer- 
configurable and features integrated ad- 
vanced mapping and geographical 
districting technology. 

Baker Integrated Technologies, At- 
lanta, provided the center’s telephone 
and radio interface, Dispatchworks. This 


system uses a sophisticated graphical 
user interface (GUD) to integrate advance 
call-taking and dispatch features includ- 
ing radio, telephone, E9-1-1, TDD and 
instant recall recording. Its modular de- 
sign allows system expansion through 
the addition of hardware. It can be con- 
figured through software settings with 
all console equipment being physically 
identical, so meeting future demands 


can be done with simple migration. 

The enactment of more rigorous 
E9-]-1 requirements means automatic 
number identification and automatic lo- 
cation identification, mapping and ad- 
dresses have to be accurate—and those 
addresses all had to be entered. That 
mandate posed a challenge to the SCES 
team. Most of the county roads were 
only known by numbers, and many 
street names and addresses were similar. 
So, the department had to put the county 
through an address conversion. 

The department solicited the aid of 
the Stone County Historical Society to 
help preserve the area’s “naming” his- 
tory, and then it formed a road-naming 
committee of local citizens and govern- 
ment officials. The cities within the 
county cooperated also, and although 
the county did not have jurisdiction over 
city addressing, the mayors could de- 
flect any complaints by citing county 9- 
1-1 requirements. Some citizens did ob- 
ject to their new road names, but the 
department did not budge because of the 
importance of dispatch accuracy. 

Recording and logging calls is crucial 
to 9-1-1 for both training and account- 
ability purposes. Vedane chose the Voice 
Pro recorder by Racal Recorders. 

“Voice Pro is probably considered the 


For nearly half a century, Sinclair Technologies has been making waves in the 
wireless communication industry. From this experience we now look to the future 
with the industry’s most trusted and durable range of wireless communication 
products. From antennas to transmitter combiners to receiver multicouplers to 
cavity filters, when you want to get the message across the name to trust is Sinclair. 


See us at the CWTA Show - Booth #908 
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www.sinctech.com i 
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280n The Model 280 has “parallel-status indication” so mullkiple: Spartans 
can share the same radio without confusion. Text display, programmable 
keys, and tone muting make it ideal for any dispatch operation. 


284 The Model 284 with text display allows multiple dispatchers 
to control up to four base stations or repeaters from any distance. 
It's become the standard for hospitals, departments of 
transportation, utilities, and public safety. 


230A Now you can control an LTR® radio from across the 
room or across the country. The Model 230A allows up to 
25 people to share a Kenwood, EF Johnson, or Uniden 
trunking radio. 


Motorola iDEN 


COMMUNICATIONS » 


Wout (ETRON) 
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PO Box 97004, Redmond, WA 98073-9704 USA © Phone: 425-820-6363 © Fax: 425-820-703: Web: http://www.zetron.com 


SCES hosts an open house Feb. 22-25, allowing citizens to tour the center before it goes 


live. Malcom Vedane, SCES director, receives visitors at the entry to the building. 


The AEA Division of Tempo 
specializes in hand-held test 
instruments for the 

wireless communications industry 


We are pleased to introduce the 
new VIA-HF Impedance 
Analyzer in the same compact 
and portable package as the 
AEA SWR Analyst products. 
This product offers virtually 
all the features of the SWR 
Analyst products plus many 
additional features such as 
Graphical presentation of 
Impedance, Resistance, and 
Reactance curves. The distance 
to the nearest short or open in 
a coaxial cable can easily be 
determined. You can tune 
antennas, receivers and most 
tuned circuits over the 
frequency range of 100 kHz 
to 54 MHz with resolution of 
1kHz/div. to 2 MHz/div. for a 
20 MHz wide display. 


The VIA-HF includes a 
Relative Field Strength 
indicator mode plus an RS-232 
port for connection to a PC. 
Windows 95/2000 compatible 
VIA Director Software 
(included) allows printing out 
multiple overlapping curves. 


Curves can also be stored to 
hard disk and can be easily 
inserted into report documents. 
A simple loop probe on the end 
of a short piece of coax lets the 
VIA-HF be used as a 
sophisticated RF Dipper or 
for injecting a signal-tracing 
signal into a receiver. The 
signal generator mode places a 


trigger pulse on the RS-232 port. 


See complete information on 
these and other AEA products 
on our website. 


www.aea-wireless.com 
1-800-258-7805 


FAX: 1-760-598-5634 


Pa 


‘> 


a 


A Division of 
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Cadillac of recorders. There are several 
things we didn’t ‘go cheap’ on. One is 
the recorder,” Vedane said, 

Another integral part of the center that 
received generous funding was the furni- 
ture. The call station tables are powered 
so that they can be raised and lowered in- 
dependently from the monitors, The 
chairs, provided by Domore, are “out- 
standing for comfort and durability,” 
said Vedane, which is important when 
they are going to be used 24 hours a day. 

RCS provided all the radio equipment 
and repeaters. 

“We did a lot of work with [Stone 
County] upfront.” Wunderlin said. “In 
the entire process, we've been an inte- 
gral part, from the conception of their 9- 
1-1 services, and we were a major pro- 
vider of services for a lot of user groups. 
which are going to be internal custom- 
ers to the Stone County 9-1-1.” 
Wunderlin said that SCES is a full, well- 
rounded service center. (See “Radio 
Communications” on page 28.) RCS 
used Tait control stations, base stations 
and repeaters. The company contracted 
out the tower construction to Southwest 
Communications in Springfield, MO. 

“All of the products are modular com- 
ponents. If a power supply fails, you can 


The radio relay cabinet containing Tait receiv- 
ers, exciters and power amps sits in a large 
control room. 


www.mrimag.com 


No matter 
how high, 
how far, 
how fast, 
how clear, 
how icy, 
how windy, 
how wet 


or 
how many. 


PiRod'’s 
solutions 
are 


SOLID. 


PiRod can manage your unique tower 
needs with custom-designed solid rod, 
free-standing or guyed towers built to 
your specs and erected where you need 
them now. Our towers are solid— 
engineered to handle your most critical 
problems—and customers tell us that 
our turnkey design and erection 
services are pretty solid too. Like our 
record of providing tower solutions 
since 1952. So when you need a solid 
partner for your communication needs, 
call PiRod. When it comes to towers, 
there's just nothing hollow here. 


Solid Rod, Solid Service, Solid Value 


For a free guide to tower selection and 
a fast, courteous response to your 
request for a quotation, contact: 


A\ Pinan ine. 


Solid Rod, Solid Service, Solid Value 


PiRad, Inc. 

P.O. Box 128 

Plymouth, Indiana 46563-0128 
(219) 936-4221 

Fax (219) 936-6796 

www. pirod.com 
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CELLULAR, PCS & WIRELESS LOCAL LOOP 
MICRO FILTER PROTECTION 


INDUSTRY'S 
FINEST 
LIGHTNING 


PROTEGTION 


A SMITHS INDUSTRIES COMPANY 
P.O. Box 9000, Minden » NV 89423-9000 USA 


Tel (BOO) 325-7170 (775) 782-2511 


Fax (775) 782-4476 » www.polyphaser.com 
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swap out a power supply. They are also 
rated for continuous duty. All of the off- 
site repeater sites are battery backed- 
up,” Wunderlin said. 


Special touches for special people 

The motto for SCES is “Committed 
to Excellence,” a goal] that was evident 
in the special touches Vedane added 
when he planned the center and when he 
set the policies. Admittance to the dis- 
patch room is restricted to on-duty dis- 
patchers and supervisors. 

“We want to set a tone of profession- 
alism, which includes no visiting, no 
noise levels, no people laughing in the 
background while we’re dealing with 
somebody whose baby is choking,” 
Vedane said. “It gives employees a 
sense that they are not ‘going to work’ 
but ‘reporting to duty,’ and we empha- 
size that over and over again.” 

Many accommodations in the center 
are geared toward benefiting the people 
on duty. It has a full kitchen, lockers in 
the restrooms, a 
shower and a half 
bath to save trips to 
the main restroom, 
The center has two 
large windows on ei- 
ther side of the opera- 
tions room, one in the 
kitchen directly be- 
hind the main opera- 
tions room, and one in 
the supervisor’s room 
in front. Employees 
can easily see outside 
atany time. 

The hot-water lap 
even has a circulator 
pump on it so that 
employees do not 
have to wait for the 
hot water to flow 
from the water heater. 

“It’s a little more 
expensive,” Vedane 
said, “but it does en- 
courage people to 
wash their hands. 
They don’t have to sit 
there waiting for hot 
water to show up. 


The grounding field provides less 
than 52 resistance to ground. 


Although the operations area is off- 
limits to visitors, a large glass panel sepa- 
rating the conference room and dispatch 
room can accommodate scout groups, fire 
groups and board of director meetings 
that wish to observe operations. 

“We didn’t want to freeze the people 
out because it [the center] really is the 
people's,” Vedane said. “We built it that 
way, and they can’t see anything that is 
confidential from that perspective.” 

The center’s grounds even have an 
area to set out lawn chairs and picnic 
tables. Barbeques are being planned so 
that 9-1-1 dispatchers can mix socially 
with the sheriff’s deputies, firefighters 
and ambulance teams. 


Room for expansion 

Stone County was ranked as the 31st 
fastest-growing county in the United 
States last year. Branson development is 
expanding west into the county, which 
boasts big lakes, rolling hills and moun- 
tain bluffs. With such rapid growth, the 
emergency services 
department has al- 
lowed room for ex- 
pansion as well, Cur- 
rently, the center has 
four main dispatch 
positions. By 2007, 
SCES plans to add 
two additional dis- 
patch positions by re- 
locating the wall that 
separates the confer- 
ence room from the 
operations room. 

When Stone Coun- 
ty built this central- 
ized dispatch center, 
the emergency ser- 
vices department not 
only took the growth 
of the county into 
consideration, it also 
chose vendors that 
would update equip- 
ment and provide 
technical support so 
that the center would 
not slip back in tech- 
nology or size. The 
center was built on 


We're constantly Gary Crossen, manager of technical One acre in Branson 
thinking about how _ support, inputs the CAD software into West, donated by 


wecanhelptheemer- he _main_ server. 
gency communica- 

tions specialist. We want to reinforce how 
important they are, to reduce stress.” 

The air is even filtered differently in 
various parts of the building. The air cir- 
culates twice as fast in the kitchen and 
supervisor room, on either side of dis- 
patch, for fresher air to prevent illness. 


Stonebridge Village, 

which is a private 
residential community. That one acre 
was all that Stone County needed to lo- 
cate its building, tower, parking lot and 
picnic area. The scenic lot even includes 
bit of wildlife. A curious red fox was 
one of the first visitors to the new center 
earlier this year. a 
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The power of one of the nation’s premier wireless 
infrastructure developers has now combined with 
a world-class supplier of two-way radio 
communications systems. 


Com-Net Ericsson is coming on strong with a 
total focus on Land Mobile Radio and taking 
innovation in communications services to a whole 
new level. With Com-Net Ericsson you get the 
same superior network solutions you've always 
depended on, hacked by our total dedication to 
the idea that critical communications are just that: 
CRITICAL. 


CRITICAL 


Phone; 800.431.2345 or 804.592.6100 P.O. Box 2000, Lynchburg, VA 24501 
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It is heaven—and it is lowa 


From startup company to multistate digital network, Racom has grown its business by 
making outsourcing of communications attractive to public safety and commercial users 
alike. For Racom owner Gregg Miller, lowa has become a ‘Field of [Wireless] Dreams.’ 
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By Thomas G. Dolan 


What do you do if you are a 
“little operator” or, for that matter, 
even a “medium-sized operator” in 
an industry in which mega-giants 
are consolidating everything in 
sight? One strategy is to await the 
inevitable and hope you get ac- 
quired at a price that will enable 
your early retirement. Another ap- 
proach is to search out a niche that 
will sustain your operation, but is 
too small for national or interna- 
tional competitors to put forth ef- 
fort. An alternative approach that is 
difficult—and rare—is to find a 
new way to compete in the same 
league with the big operators. 

The latter approach describes 
Marshalltown, IA-based Racom 
Corporation. Racom currently oper- 
ates one of the largest digital wire- 
less networks in the upper Midwest. 
The typical approach has been for 
the provider to sell the entire infra- 
structure—towers, antennas, equip- 
ment and buildings—to the custom- 
ers. The idea that Racom’s presi- 
dent, Gregg Miller, embraced was to 
retain ownership of the infrastruc- 
ture, expand it as necessary and sim- 
ply lease air time to customers. Us- 
ers in small rural areas, such as re- 
gional manufacturing operations 
and, especially, public safety offi- 
cials, gain access to state-of-the-art 
communications systems that they 
otherwise could not afford. 

Miller recalled nostalgically the 
early days of the two-way industry 
when radio hobbyists began their 
“mom and pop” garage-based opera- 
tions. Miller, who started with ama- 
teur radio too, was part of that pro- 
cess. He and his wife, Sally, started 
Racom in 1972 in the attic of their 
farmhouse. (Racom was selected for 
the company name as acontraction 


Dolan is a freelance communications writer. 
Additional information for this article was con- 
tributed by the MAT staff. More information 
about the company is available online at 
www.racom.net, 


www.mrtimag.com 


Private wireless turns to Racom 


Racom's private wireless customers in- 
clude hospitals, resorts, energy companies 
(like Utillcorp), petroleum distributors and 
well-known International manufacturers 
(like Deere & Company, Rockwell Interna- 
tional and General Mills). Although many 
such companies own and maintain their 
own radio systems, Racom's clients often 
have specific rea- 
sons for outsourcing. 

“Part of the rea- { 
son for that was E 
many of them have i 
some wide-area 
component to their 
Operations,” said 
Racom President 
Gregg Miller. “Gen- 
eral Mills has plants 
in Cedar Rapids and in lowa City, for ex- 
ample, so they have a lot of people in crews 
and work teams that are shared amongst 
them. Having communications not only 
within their facilities, but between their fa- 
cilities, was Important. 

“Deere & Company has plants all over 
{lowa],” Miller said. “Their corporate secu- 
rity is centralized in corporate headquar- 
ters in Moline, IL, but from there they ac- 
tually run CCTV cameras on leased circuits 
all the way back from Waterloo, Otumwa 
and Des Moines. So, being able to dispatch 
security and functions like that from a cen- 
tralized location, remotely, to a wide geo- 
graphical area lent itself very well to a 
wide-area SMR system,” 

“In many large organzations, their bud- 
gets are compartmentalized,” Miller said. 
“Maintenance has a budget for radios, se- 
curity has a budget for radios, and IT has a 
budget for radios. Getting them all to sit 
down together is nearly impossible. Yet, 
there are needs for all of them to commu- 
nicate on one system from time to time. 

“The features of a trunking system— 
multiple talk groups, interconnection with 
the telephone network, individual calls, si- 
multaneous conversations—all of those 
kinds of things that a multichannel trunked 
system can buy you—are good features to 


@Work 


have, but that much radio may be too expen- 
sive for a single department to budget for. 
So, one department starts out with it, and 
we gamble on the fact that once it's in there, 
there'll be more folks that will join it. Before 
you know it, two or three years later, there 
are 300 radios operating on the system.” 
Miller estimated that Rockwell uses 
about 250 to 300 ra- 
dios just at its Cedar 
Rapids complex. 
"We take the busi- 
ness risk,’ Miller said, 
“that if we can get in 
and establish a net- 
work site for one of 
the departments, and 
the potential is there 
for many others, then 
our sales people will have to make sure that 
they make everybody else there available” 


Marketing to business wireless users 

Business user marketing is not too differ- 
ent from selling to one police department in 
a county, Miller said. The anchor client alone 
doesn't pay for the cost of the network build- 
out. It is the same business model for an in- 
dustrial, medical or educational complex as 
for a county, he said. 

Miller referred to a salesman’s report 
from northwest, suggesting that the com- 
pany add a site in west-central Minnesota. A 
market survey rated prospects from “no in- 
terest” to “Where do | sign up today?” Pros- 
pects for the new system included crop con- 
sultants, area transit and schoolbus services, 
co-ops, energy and fuel companies, sheriffs, 
plumbers and contractors. One multistate 
painting contractor interviewed said he had 
50 cellphones, but 70% to 80% of his calls 
were internal. He was “very interested” in 
mobile radio as an alternative. 

“That's the kind of marketing survey we 
do,” Miller said. “We go in and contact as 
many people as possible. So now, it’s sort of 
up to us to Say, ‘Well, is there enough interest 
here, over the next one to five years, to spend 
$150,000 to $200,000 a site?’ It's just a logi- 
cal, commonsense approach to it.” | 


Deere & Company uses communications 
to link multiple sites all over lowa. 


Rockwell International uses hundreds of 
radios to coordinate in-plant activities. 


of the words “radio” and “communica- 
tions.”) Sally ran the office, while Gregg 
spent his days on the road selling radios 
and his evenings processing orders. 
Along the way, Miller designed a 
number of innovative communications 
systems, including a mobile system us- 
Ing a Satellite for uplink and downlink. 
He designed and constructed a network 
of 800MHz radiotelephone systems. In 
1993, Miller acquired enhanced special- 
ized mobile radio (ESMR) licensing and 
began construction of a network that 
would eventually cover seven states. 
The company’s resources include 


Racom Corporation has 
14 branch offices and 
8,000 customers in 
lowa, Minnesota, Ne- 
braska, South Dakota, 
Wisconsin and Illinois. 
It is still building out its 
EDACS network, with 
seven more sites being 
planned. 

Opposite page: The 
Racom headquarters in 
Marshalltown, JA, offers 
high security to meet 
requirements of the 
company’s public safety 
and utility customers. 


www.mrtmag.com May 2000 MOBILE RADIO TECHNOLOGY 37 


Racom President Gregg Miller, pictured with an amateur radio station in his Marshalltown, 
1A, office, started the company in a farmhouse in 1972. 


4,000 contiguous 800MHz channels 
with which it serves more than 8,000 
customers. Racom’s channels lie in 
the 861MHz-—865MHz band and, 
theoretically, are subject to relocation 
by 800MHz auction winners, prima- 
rily Nextel Communications. Miller 
isn't worried, however. The digital 
network is only using about 500 to 


600 of the 800MHz channels, so the 
remaining spectrum may be sold or 
traded. As a member of the board of 
directors of PCIA’s Mobile Wireless 
Communications Alliance (MWCA), 
Miller has worked for an “SMR in- 
cumbent bill of rights” and reloca- 
tion to comparable spectrum for 
800MHz incumbents. 
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“As itis, we feel absolutely comfort- 
able in telling our public safety custom- 
ers that while we may have to go to new 
frequencies in the 800 band, it’l] have to 
be done in such a way so that it’s totally 
transparent and seamless to the end us- 
ers. The only way to do that with a net- 
work of our size, we've concluded, is to 
put up a parallel network. So it may be 
that Nextel will just leave us alone. They 
don’t have that many of us [operators] 
that are of this scope and size to contend 
with, and so they may just decide that 
they’re going to have to build around us 
and leave us alone,” Miller said. 

In addition to public safety agencies, 
Racom’s government clients include 
highway departments, public works de- 
partments, prisons, water districts and the 
U.S. Corps of Engineers. The corporation 
has numerous large and small private cli- 
ents as well. (See sidebar on page 37.) 


‘The loser now will be later to win’ 
Miller admits the idea of leasing net- 
work space, as opposed to selling infra- 
structure, came about by accident. In 
1994, officials in Polk County, IA, de- 
cided they needed a new 800MHz sys- 
tem for the county’s public service agen- 
cies. They went about it the usual way, 
getting officials and users together, 
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hiring a consulting engineer, writing a 
spec and drafting an RFP. Racom bid the 
job at $8.4 million, but Motorola under- 
bid Racom with a price of $6.7 million. 

The county’s radio committee spent 
about six months evaluating the bids 
and visiting the two companies. It rec- 
ommended to the county board of super- 
visors, which held the pursestrings, that 
the county accept the Racom bid, even 
though it was $1.7 million higher than 
Motorola’s. There were several reasons, 
Miller said, including what the commit- 
tee felt were superior features, such as 
the Racom’s use of Eriesson’s Enhanced 
Digital Access Communications Sys- 
tems (EDACS). 

The board accepted the committee’s 
recommendation by a 4-1 vote, with one 
qualification—the acceptance was con- 
tingent on the passage of a bond issue 
the following November. Motorola per- 
sisted in pursuing the contract with a 
campaign against the bond issue. As a 
result, a strange situation developed. An 
out-of-state company was encouraging 
Iowa voters not to pay what it consid- 
ered to be an exorbitant sum asked for 
by Racom, while local officials were 
going door to door asking Iowans to un- 
derwrite that sum. 

The referendum failed. Motorola 


won—at least in the sense that Racom 
did not get the job—but Motorola did 
not get the contract either. Polk County 
also lost. It had nothing to replace its an- 
tiquated communications system. 

A way out of the impasse came when 
a sheriff asked Miller, “Don’t you guys 
have an 800MHz license? We could 
come up with maybe $1 million. 
Couldn’t we plug into your system to 
solve our immediate problems, then pay 
you a monthly access fee until we find a 
way to get the rest of the money?” 

“Tt sounded pretty good to us,” Miller 
said. “So that’s how we got into the 
business, The more we got into it, the 
more interesting it looked as a business 
direction in itself.” 


From accident to business strategy 

An accidental situation generated the 
idea, but it was no accident the way 
Miller picked up the idea and ran with 
it. In about 1995, Blackhawk County, 
IA, was going through a similar process. 
Outside bidders set a system price of $7 
million, but Racom bid $3 million, plus 
annual maintenance costs. Racom also 
offered access to a network that would 
soon spread throughout the state into 
neighboring states. 

The system soon received a serious 


www.ritron.com 
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trial and validation in Blackhawk 
County when the area was ravaged by a 
series of severe floods. One small town, 
Dunkerton, was almost completely in- 
undated. The utility companies had to 
go out in boats to disconnect gas and 
electricity. Racom’s system enabled in- 
tegrated communications among law 
enforcement, utility companies, rescue 
teams, hospitals and other entities. 

“Usually, if there’s a fire, one of the 
first things the firefighters have to do 
when they arrive on the scene is call 
their dispatcher to call the utility com- 
panies and tell them to turn off their 
power,” Miller said. “But now, they can 
make that call over the same network.” 
The channels are integrated, but are also 
prioritized, with law enforcement hav- 
ing top priority. 


Continued growth 

Racom recently completed a project 
for the picturesque Dubuque County, 
setting for the movie “Field of Dreams.” 
Outside bidders offered to create a radio 
system for $9 million, but Racom came 
in with a bid of $3 million, with 
$250,000 a year for ongoing expenses. 
So much for the “economies of scale” 
that allow large companies to underbid 
smaller ones. Although Miller had been 
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Racom Service Manager Glen Christen records test measurements with a laptop computer. 


a bit piqued at Motorola over that first 
encounter back in Polk County, now he 
says “] could go back and give Motorola 
a big kiss.” 

Racom now has 14 branch offices 
and more than 8,000 customers in 
Iowa, Minnesota, Nebraska, South Da- 
kota, Wisconsin and I[llinois. Racom 
continues to build out its digital net- 
work, which represents an investment 


of about $50 million. 

“Our extensive infrastructure of tow- 
ers, facilities and T] networks, as well 
as a highly skilled workforce, creates a 
dual network synergy that is unique in 
the industry,” Miller said. “The two-way 
radio business is undergoing significant 
change, both in the types of technology 
offered and the method of purchasing 
radio systems, which will create 
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Next generation 100w SMR 
power amplifiers. Our H100 
series is designed for 450-470 
MHz continuous duty 
applications. Featuring 
adjustable 10W-100W output, 
Remote Status and Fault 
Monitoring. Fully modular and 
space efficient fitting into 
3.5" rack space allowing up to 
five modules per 10.5" rack 
space. Also available in 
850-870 MHz band. 
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Link Communications, Inc. 
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tremendous opportunities for the lim- 
ited number of companies with capital 
and/or frequency spectrum.” 

Miller said that the industry’s migra- 
tion from older analog equipment to 
newer digital technologies means more 
efficient use of spectrum and the capabil- 
ity to handle voice and data simulta- 
neously, Currently, Racom handles about 
20 million connections a month, about 
three million of which are data transmis- 
sions. Miller predicted that within a few 
years this proportion will be reversed, 
with about 17 million being data calls. 

Capabilities of the network are con- 
stantly being enhanced, such as a coop- 
erative effort that began in 1998 with 
Fargo, ND-based IDA to create a GPS/ 
AVL fleet management system com- 
patible with EDACS technology. That 
first project, for Sioux Valley South- 
western Electric, in Coleman, SD, has 
been expanded to other places, like 
Blackhawk County. 

“That’s a real deal now,” said 
Miller citing applications for 
ambulances and other public safety 
uses. “As GPS continues to comes 
down in price, and we figure out how 
better to integrate all that, I think 
that’s going to become a standard, 
built-in feature.” 
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Introducing the newest in a line of remarkable booster 
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coverage on the railways without building 
additional sites. 

Unlike air travel, rail systems afford the 
professional traveler the opportunity to use personal wireless 
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560. Sylvan Ave., 3rd Floor / Englewood Cliffs, NJ.07632/ Phone 201-227-0066 / Fax 201-227-0067 / e-mail mail@aerocomm.com / Web www.aero-comm.com 


Providing wireless content 

Other wireless applications are also 
likely to be offered by the corporation in 
the future. Miller foresees providing 
CAD systems, 9-1-1 phone systems and 
mapping systems, with Racom becom- 
ing more of a systems integrator. 

“I’ve got a whole floor of this build- 
ing that I’m trying to hold open for what 
I call my ‘content’ floor.” Miller said. 
“We're sort of a ‘pipe’ provider now, but 
[ think the future holds a mix of provid- 
ing not only the pipe, but what flows 
through the pipe.” ESMRs can become 
data warehouses for mission-critical 


customers, he said. He gave as an ex- 
ample becoming a depository for pawn- 
shop records, so police departments can 
cross-check surrounding towns to track 
stolen property. Wireless 9-1-1 and 
map-centric applications are expensive 
for individual comm centers, but afford- 
able when centralized, he said. “There 
are a lot of opportunities for content and 
massaging content, putting it together in 
unique and needed ways,” 


Corporate changes 
Racom has gone through a number of 
corporate changes over the years. When 
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Miller got the idea to build out an 
800MHz system, he capitalized the plan 
by selling one-third of the company to 
General Electric. G.E. later combined 
with L. M. Ericsson to become Ericsson 
G.E. This business relationship, which 
resulted in Racom being the exclusive 
distributor of EDACS technology in the 
states of Iowa, Minnesota, Nebraska, 
North Dakota and South Dakota, has 
been responsible for much of the corp- 
oration’s growth. 

Racom still uses EDACS systems, 
even though Ericsson is no longer a 
part-owner of Racom. (Ericsson's Pri- 
vate Radio Systems Division has itself 
recently been acquired by Com-Net, 
and the new entity is known as Com- 
Net Ericsson Critical Radio Systems.) 
Currently, American Energy Holdings, 
an $11 billion diversified utility com- 
pany with worldwide operations, owns 
31% of Racom. American Energy, in 
turn, was recently bought out by War- 
ren Buffet’s group, Berkshire 
Hathaway, and taken private. Miller 
joked that Buffet obviously wanted to 
get his hands on Racom’s manage- 
ment team. That team owns 69%, 
with Miller as the majority share- 
holder. His son, Michael Miller, now 
vice president of corporate develop- 
ment, joined the company in 1996 af- 
ter five years with General Electric. 

There is also no enmity between 
Racom and Motorola. Miller hopes to 
expand the business to include systems 
that use infrastructure and equipment 
produced by the former rival. “We'd 
very much like to; I think the whole in- 
dustry is ripe for that kind of consolida- 
tion,” Miller said. “T think our industry 
has matured to the point so that only 
makes sense, so that we who are the lo- 
cal sales and service organizations 
ought not be tied to one manufacturer 
but to ‘What does the customer really 
need?’ and ‘How is his problem solved 
in the best way?’” 


If you build it, they will come 

Miller’s foresight in acquiring 
800MHz spectrum, the strategic -part- 
nerships he forged with suppliers and 
customers, and his innovative move in 
leasing network space gives him a com- 
petitive advantage. He estimated that 
Racom is about 24 months ahead of its 
nearest competitor in building a wide- 
area, shared, digital voice and data, 
radio-dispatch and telephone-intercon- 
nect communications system. 

Which is another way of saying that 
Gregg Miller no longer works out of his 
farmhouse attic. a 
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By D. A. Keckler 


For most business and industrial radio 
users, simple conformity to the FCC’s 
operating and licensing rules is the clos- 
est their wireless traffic comes to goy- 
ernment oversight. If you stay on fre- 
quency, inside your contour and under 
your power cap, then How you use your 
radio is your business. 


LLENGES, FOR RAILROAD RADIO 

| 
Railroad communications, specialists are tasked with implementing data, 
interoperability and control technologies to improve safety and service. 


At the same time, they have to conform with reviséd FRA communications | 
rules and implement a new band plan to cooperate with FCC refarming. 


Radio communications for transpor- 
tation, particularly railroads, is more 
heavily regulated. Railroads face the 
same technology issues and spectrum- 
efficiency problems as the rest of 
wireless users, but their problems are 
more complex. Although railroads are 
ostensibly private companies, their ac- 
tivities in providing public transporta- 
tion for goods and passengers make 
them subject to detailed industry stan- 
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dards and closer federal scrutiny. 

A PMRS licensee, such as a manufac- 
turer, is told by the FCC (or the fre- 
quency coordinator): “Thou shalt not 
exceed certain limits in your coverage. 
(And if you have dead areas, that’s your 
problem.)” A railroad is told by the Fed- 
eral Railroad Administration (FRA): 


Keckler is features editor. 
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Rail yards require radio communications not only for train movement, but also for manage- 
ment of maintenance and repair crews. 


“Thou shalt cover everything you've 
got. (And if you have dead areas, you’re 


going to have a problem, to the tune of 


$11,000 a day, until you fix it.)” 

Manufacturers and radio dealers that 
wish to serve this market should famil- 
iarize themselves with the challenges 
the train community faces. Railroad 
communications specialists are looking 
for avenues to implement data, 
interoperability and contro! technolo- 
gies. They have to provide conformity 
to the revised FRA 49 C.F.R. Part 220 
rules. And, they have to implement a 
new band plan to conform with FCC re- 
farming efforts. 


Mixed radio environments 

Although railroad voice and data 
communications take place mostly al 
160MHz, other frequencies are involved 
in a growing world of monitoring, alarm 
and rail safety equipment. In some 
cases, this brings the FCC to new appli- 
cations of its delegated authority. Last 
year, the FRA mandated the installation 
of “advanced civil speed enforcement 
systems” (ACSES) in the northeastern 
U.S. railway corridor. The equipment, 
first used in Europe, consists of a trans- 
ceiver and antenna located under the lo- 
comotive. It polls transponders spaced 
along the track bed for safe speed infor- 
mation. Because the equipment operates 
at 27MHz (used by citizen’s band radio) 
for polling, and the transponders’ data 
bursts are at 4.5MHz (civil air patrol 
use), the railways had to request interim 
authorization and a rules waiver from 
the FCC to comply with FRA mandates. 

Other railroad initiatives include 
positive train control (PTC) systems, 
intelligent transportation systems and 


GPS/AVL. Some of these applications 
will doubtless involve satellite commu- 
nications technology. 

Much of the radio infrastructure for a 
railway system is made up of dispatch 
centers and maintenance vehicles simi- 
lar to those found in public safety or 
public works applications. But the loco- 
motive is a different animal. The work- 
ing environment for train-mounted rail- 
road radios is filled with ambient noise 
up to 90dB, vibration and mymiad safety 
concerns. The radio has to fit in a mov- 
ing workstation filled with other more 
critical, mission-specific equipment. 
Headphones and speakers require suffi- 
cient frequency range to be audible 
(250Hz—4,000Hz), and microphones re- 
quire dynamic range to be sensitive 
(S50dB variations). These levels are nec- 
essary to provide output and input of 
voice communications against the back- 
ground noise. Headphones may need to 
be capable of routing cabs alarms that 
normally issue through speakers, and 
level amplifiers may be needed. Squelch 
control with a manual override is also a 
prerequisite in this environment. 

Because of a variety of voice radio 
disadvantages in this environment, data 
links have been advocated to make com- 
munications safer and more efficient. 
Voice channels may be congested, be- 
cause they are also used by yard mas- 
ters, terminal switching crews and 
maintenance-of-way crews. This heavy 
use increases the likelihood of miscom- 
munication between dispatch and the 
train crew (and FRA regulations require 
any garbled radio message to be ignored 
by the recipient). Overlapping signals 
between neighboring dispatcher dis- 
tricts, incompatible radio systems 
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within dispatcher offices, and malfunc- 
tioning or disabled radios in the loco- 
motive are also cited as reasons for in- 
creasing the use of data. Low-priority 
messages that can be diverted to data 
transmission alleviate voice channel 
congestion. Because data messages can 
be displayed by LCD, VDT or other 
means, the crew doesn’t have to memo- 
rize the message, and the information 
can be saved on the train’s onboard 
computer. This would eliminate the cur- 
rent FRA requirement to make a hard 
copy of all radio orders. 

However, voice radio communica- 
tions will still be required for priority 
communications, such as departures 
from normal operations or emergencies, 
and in cases of data system failure. 
Voice retains other advantages as well. 
As in public safety communications, 
train crews get aural cues from dis- 
patch—they can read the speed, intona- 
tion and urgency inherent in voice. 
Broadcast (shared) dispatch also means 
that the train crew is aware of other ac- 
tivities and potential situations involv- 
ing other train crews and locations. 


Evolving federal regulations 

The extent to which mobile radio 
communications permeates railroad 
work is not appreciated without a look at 
federal railroad communications regula- 
tions. In the last quarter of 1998, the FRA 
revised the railroad communications 
rules in Part 220 of 49 C.F.R. The transi- 
tion period for adherence to the updated 
rules becomes complete in two months, 
July 2000, at which time smaller rail- 
roads will have to be in compliance with 
all sections. Large railroads (greater 
than 400,000 annual employee hours) 
fell under the rules in 1999. 

A thorough reading of the rules is ree- 
ommended to anyone providing ser- 
vices to railroad communications. 
(Many of these rules are reinforced or 
surpassed by American Association of 
Railroads [AAR] standards and indi- 
vidual railroad work policies.) Several 
points deserve specific mention: 
> Definitions — FRA has changed the 
term “radio communications” to “wire- 
less communications,” and added defi- 
nitions of “working radio” and “work- 
ing wireless communications” to the 
regulations. These definitions include 
the capability to transmit and receive 
communications between any location 
in the railway system and the control 
center (with the aid of repeaters). 
> Redundancy — All passenger trains, 
regardless of the size of the railroad, 
have to be equipped with a working ra- 
dio in the occupied controlling locomo- 
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tive and with redundant working wire- 
less communications equipment. 

& Support crews and equipment — 
Each piece of independently powered 
maintenance-of-way equipment must 
have a working radio and the capability 
to communicate with other equipment 
in the work group. Each worker respon- 
sible for on-track safety of a roadway 
work group and each lone worker must 
have access to a working radio. 

& Reliability — Every radio, and the 
redundant equipment, must be tested 
before starting a work shift, and any 
non-functioning equipment must be re- 


moved from service and replaced. Dis- 
patch must also be notified of failures, 

Additional rules changes affect radio 
operating procedures for worker safety. 


Refarming and narrowbanding 
Railroads operate voice analog FM 
networks at 1}60MHz. With 25kHz band- 
widths, this gave the industry 91 chan- 
nels, which are frequency-coordinated 
by the AAR through its wholly owned 
Transportation Technology Center Inc. 
(TTCI) subsidiary. These VHF highband 
networks are licensed to and managed by 
the individual rail companies. They are 
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equipped with mobile radios when in an active train operations area. 


also interoperable for run-through trains 
and joint operations. 

Railroads also have access to three 
RF channel pairs at 450MHz. These are 
used for two-way end of train (EOT) 
devices, which essentially eliminated 
the need for the traditional caboose. Six 
channel pairs, licensed to AAR, at 
900MHz have also been authorized by 
the FCC for new electronic train control] 
applications. These 900MHz channels 
are being used for contro] and monitor- 
ing. For example, digital applications 
handle work-order reporting and data 
communications between signal sys- 
tems and dispatch centers. 

In its infamous, extended refarming 
process to promote narrowbanding, the 
FCC acknowledged railroads as a spe- 
cial case within the industrial pool 
(based in part on the safety applications 
of railroad spectrum) and allowed the 
railroads to retain exclusive frequency 
coordination. AAR is also one of only 
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three frequency coordinators that have 
entered into a Memorandum of Under- 
standing with the FCC’s Enforcement 
Bureau to prescreen and attempt to re- 
solve interference complaints among its 
own industry users. 

Refarming presents both opportunity 
and challenge for the railroad industry. 
It will allow railroads to double their 
number of channels, use trunked net- 
works and restructure channels to ac- 
commodate present and future commu- 
nications needs. However, the challenge 
will be to perform those functions cor- 
rectly to avoid technical errors and ex- 
pensive solutions. 

Refarming requires that new FCC 
type-certified radios meet 12.5kHz 
channel width requirements. Railroads 
can continue to use 25kHz radios al- 
ready in service. For the railroads, 
refarming has meant an increase in the 
number of channels at 160MHz from 91 
to 182, requiring a new channel plan. To 
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enable refarming, and to provide for 
data capability, AAR created a Wireless 
Communications Task Force (WCTF) 
that developed a band plan that has been 
accepted by the FCC. The plan calls for 
10 eight-channel duplex, trunking 
blocks bracketing a 52.5kHz band that 
could be used for simplex communica- 
tions. The eight-channe] blocks would 
be located at base stations, and both the 
transmit and the receive channel would 
be located at repeater sites. 

The WCTF has also selected Project 
25 (TIA-102) technology for use by the 
railroads as an interoperable, integrated 
voice-plus-data standard. The Project 25 
standard is being used in a pilot program 
funded by the FRA through the Oregon 
Department of Transportation, The 
study will evaluate the technology as a 
potential VHF data link for train control 
operations. 

Interestingly, railroad-provided 
Project 25 radios were used by the 
NTIA’s Institute for Telecommunication 
Sciences in 1998 to evaluate the audio 
quality of radios conforming to the stan- 
dard. Therefore, the railroad industry 
may find the sensitivity and speech 
quality assessments of that report par- 
ticularly useful. 

The FRA, in its oversight role, wanted 
to ensure that railroad communications 
would not be degraded by adoption of 
the WCTF band plan or by the use of 
Project 25 technology. It commissioned 
the ITS to assess the technology and the 
rechannelization plan in terms of equip- 
ment performance, channel assignments 
and system capacity, interference issues 
and radio coverage. One recommenda- 
tion of that report was to avoid adjacent- 
channel interference and intermodula- 
tion interference that might be created 
by co-location of multiple channels and 
frequency assignments. Because Project 
25 radios are designed with 12.5kHz 
bandwidth, but railroad VHF channels 
are spaced every 7.5kHz, the ITS study 
recommended that transmitters in neigh- 
boring regions be offset in frequency by 
at least two channels. 

TTCL is also developing a “Frequency 
Application and Management System” 
to deal with an increasing volume of fre- 
quency coordination requests and cut 
administrative costs. 

AAR/TTCI and the North American 
Joint Positive Train Control Program are 
also cooperating to develop a “spectrum 
management tool kit.” The software will 
use algorithms and database applica- 
tions to predict the coverage of radio 
transmission stations using various fre- 
quencies, modulation techniques, 
antenna types, tower heights and 
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transmitter power ratings, The tool kit 
will integrate geographic information 
system (GIS) technology for mapping 
antenna locations and rail lines, as well 
as estimated RF coverage. 

Railroads are actively pursuing the 
goals they need to modemize and improve 
radio communications. The radio industry 
now must support their efforts. a 
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of land mobile radio. A new W public SHEDS i ie and live Web coverage eral a fresh look 
for the industry’s longest-running trade show. 


Compiled by the MRT editorial staff 


Whether attendees were shopping 
for equipment, searching for technol- 
ogy enlightenment or simply seeking 
insight into the land mobile radio in- 
dustry, IWCE offered something for 
everyone. In its 24th year, the Interna- 
tional Wireless Communications Ex- 


position (IWCE) retains the title of 


the longest-running trade show in the 
mobile radio marketplace. At WCE 
2000, March 22~24, nearly 10,000 at- 
tendees swarmed the session rooms 
and visited 364 exhibits across 
100,000 square feet of booth space. 
Along with these traditional show ele- 
ments, IWCE 2000, which is sponsored 
by Intertec Publishing's wireless commu- 
nications magazines. introduced public 
safety sessions in the conference and live 
Internet coverage from the show floor. 
Exhibitors and attendees reported 
favorably on the show’s content and 
overall quality. For example, Mike 
Wiggington, general manager of Total 
Page, found exactly what he was 
looking for at MCM Technology's 


booth in the way of real-time soft- 
ware. The only problem? “Every time 
we went by the booth, they were 
stacked two or three deep.” 


Opening-day activities 

Robert H. Schwaninger Jr., Mobile 
Radio Technology’s regulatory consult- 
ant, returned for a second year to head- 
line the opening session. Schwaninger, 
a Washington-based telecommunica- 
tions attorney and general counsel to 
Small Business in Telecommunications, 
lampooned the FCC and popular televi- 
sion with a slide presentation of “Who 

fants to be a Commissionaire?” Ques- 
tions focused on FCC commissioners 
and featured such queries as: “For 
$500,000, choose the dumbest thing 
ever said by an FCC official.” 

Schwaninger urged attendees to ig- 
nore industry observers who predict the 
decline of opportunity in the land mobile 
arena. “[ have to laugh every time some- 
one predicts your demise.” Schwaninger 
said. “Radio people don’t go away. After 
a nuclear war, there will be two things 
left: the roaches and the radio guys.” 
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Stephan Beckert, director of dispatch 
and data for The Strategis Group and 
member of MRT's editorial advisory 
board, shared his prospects for data, pri- 
vate radio and SMR. His presentation 
supported Schwaninger’s stance that 
this industry is stable and growing. 

Beckert said that although some refer 
to land mobile as a “dinosaur,” attend- 
ees should remember: “Dinosaurs 
walked the earth for a couple of million 
years before we did,” and land mobile 
has longevity as well. 


New in 2000 

A new public safety track comple- 
mented the conference’s traditional 
business, regulatory and technology 
portions of the educational program. 
The additional sessions, which covered 
such topics as “Comparing Conven- 
tional and Trunked Land Mobile Radio 
Systems.” “Enhanced GPS for Public 
Safety Applications” and “Wireless 
Communications Interoperability—A 
Growing Problem.” were the most 
highly attended. 

“I'm glad to see the public safety 
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track in the [WCE conference,” said Jay 
Smith, supervisor of electronics for the 
City of Minneapolis. “I’ve been coming 
to IWCE for five years. I’ve seen that 
the show is heavy in business communi- 
cations, and I like the new emphasis on 
public safety.” 

Based on such positive attendee re- 
sponse, plans for next year are to ex- 
pand the track and continue increas- 
ing focus on public safety issues. 

IWCE Live!, a feature introduced 
by the MRT editorial staff and Intertec 
Exhibitions, represented another sig- 
nificant “first” at IWCE 2000. This 
Web site served as a live news source 
for company announcements, product 
releases and industry trends revealed 
at this year’s show, While show organiz- 
ers added attendee testimonials and 
daily conference updates, MRT editors 
filed exhibitor and attendee interviews, 
editorial commentaries and breaking 
news literally from the show floor. The 
site, found at www.iweeconexpo.com, 
will be accessible throughout May. 


Some words from the FCC 
The FCC Roundtable and Forum 
provided a venue for attendees to hear 


the latest FCC activities. Attendees 
questioned FCC staff members on 
upcoming FCC auctions, telephone 
“hotline” support, FCC Internet initia- 
tives and the outcome of Y2K issues. 
Moderated by Don Bishop, editorial 


director of MRT and Site Management 
& Technology, the session’s panel in- 
cluded Kathryn Garland, Steve Miller 
and Roger Noel from the FCC. 

The “electronic FCC” was another 
topic of discussion. This new effort is 
centered around the Universal Licens- 
ing System (ULS), the core database 
that acts as the regulatory agency’s li- 
cense filing, research and data storage 
tool. Licensees can renew licenses, ap- 
ply for new ones and transfer license 


ownership as well as retrieve various 

data in Technicolor graphic formats. 
The FCC is requiring all commercial 

license holders to submit their paper- 

work on-line. Although there are some 

exceptions in the realm of private radio, 
those who don’t register with the 
FCC’s on-line service simply aren't 
going to be doing business with the 
FCC anymore, said Noel, chief of 
the Wireless Telecommunications 
Bureau's licensing and technical 
analysis branch. 

Although some licensing aspects 
haven't made it on to the ULS, such 
as antenna registration and complaint 
filings, Noel said it is only a matter 
of time before the FCC is completely 

electronic. Currently, the ULS is only 
accessible through the FCC’s wide-area 
network. Noel said that the FCC plans 
to have the entire ULS on the Internet 
by summer. 


Other IWCE highlights 

Industry veteran Marty Cooper, 
chairman of ArrayCom, San Jose, CA, 
addressed guests and members March 
23 at a breakfast meeting of the Radio 
Club of America. Cooper spoke to a 


ITA paves the way on 7OOMHZz, but will it play? 


In an informal press conference at WCE, 
Industrial Telecommunications Association 
(ITA) President Mark Crosby discussed the II- 
censing and operations rules for the 7OOMHz 
guard band allocations approved by the 
FCC's Second Report & Order (R&O) issued 
earlier in March, 

Crosby declined to confirm whether ITA 
definitely will be a participant In the auction. 
‘However, he sald that the assoclation Is ac- 
tively performing due diligence to determine 
the feasibility of its participation, ITA worked 
closely with the FCC on the creation of the 
“guard band manager” (GBM) licensee cat- 
egory created by the Second R&O. 

“That would be a wonderful result? Crosby 
said. “But it's certainly not a ‘slam-dunk:” 

Qualifying short forms were due in early 
May and the auction Is scheduled for June 
14. At stake are two allocations, one of 
4MHz and one of 2MHz, that bracket and 
“guard” 24MHz of public safety spectrum 
already allocated, (See “FCC Notes’ page 
58.) Public safety is being guarded from po- 
tential Interference from commercial service 
in adjacent blocks of spectrum (30MHz to- 
tal) that will be auctioned June 7 (postponed 
by the FCC last week from May 10). To facili- 
tate that protection, the Second R&O re- 
stricted use of the guard bands to non-cellu- 
lar system architectures, giving an edge to 
site-based land mobile operations for private 
internal wireless and private carriers. 

Both auctions are on a fast track to meet 
a congressionally mandated deadline to 
place derived revenues in the U.S. Treasury by 
September 30. All the 700MHz allocations 
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are in spectrum currently occupied by UHF 
broadcasters that will migrate out of the band 
over the next few years to new DTV assignments. 

The GBM classification Introduced in this 
auction probably will be applied to future spec- 
trum allocations, based on multiple references 
to the concept in spectrum management hear- 
ings and documents, Crosby sald, “When you 
see It coming out of the commission every six 
weeks, you think ‘They must really be on it;" he 
said, agreeing that the concept fits with ongo- 
ing FCC migration toward privatization of licens- 
ing and other activities. ITA, for example, is one 
of three frequency coordinators already cooper- 
ating with the Enforcement Bureau under a 
Memorandum of Understanding to mitigate in- 
terference complaints among licensees. 

The number and type of contestants to be- 
come GBMs in the auction is still hazy. Only GBM 
prospects will be allowed to bid, according to the 
rules in the Second R&O. GBMs will act as spec- 
trum brokers, leasing spectrum to third parties 
for profit, and they will only be allowed to assign 
51.1% of their auction award to “affiliates.” The 
remaining channels won must be disaggregated. 

Speculation is wide open as to who will par- 
ticipate. “Organizations, entities, will ‘dive out of 
the sun’ on you; Crosby said. “I'd hate to even 
venture @ guess” 

However, eliminating some unilkely prospects 
is easier, Crosby expressed doubts that any ma- 
jor radio manufacturers will be Interested, based 
on their divestiture of licenses, tower sites and 
other non-product- sources of income over the 
past few years. “The profit Is in the equipment, 
he said. He added that the rules prohibit propri- 
etary architectures.and make participation less 


attractive as a manufacturer business strat- 
egy. Where will money come from to fund 
GBM candidates? Crosby suggested possible 
sources include venture capital, loans or pri- 
vate equity. 


Crossing the River Jordan 

Crosby agreed that if, after its due dill- 
gence, ITA decided against participation in the 
auction, it would be detrimental to’ the process 
It helped to create. “I think ITA has to do ev- 
erything it can to participate. 1 don’t particu- 
larly like to fail, if 1 fail, | at least want to par- 
ticipate, If | fail at the auction—so be it. ITA 
has spent a lot of time—a lot of time—on this 
” However, ITA itself may not be the actual bid- 
der, but rather it may be an affiliation or sepa- 
rate entity created to be a band manager, 
Crosby hinted. “! don’t want to create any ap- 
pearance of impropriety inside of ITAS he said. 

Crosby also said successful GBM candi- 
dates will have to take seriously the obligation 
to prevent interference with the public safety 
allocation. Coordination efforts for a GBM do 
not solely involve the main public safety fre- 
quency coordinator, the Association of Public- 
Safety Communications Officials—interna- 
tional (APCO), Crosby said. “It is APCO—but 
It's also DOJ, Treasury—there are other play- 
ers Involved, in addition to APCO? he said. “If) 
were a guard band manager, | would want to 
sit down with everybody and say ‘This is my 
Strategy to protect you.” He said the proxim- 
ity of the 6MHz of guard bands to public 
safety activity will make that cooperation 
more Intense than frequency coordinators 
currently experience. —D.K. 
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packed room, discussing today’s avail- 
able wireless technologies and predict- 
ing the telecom industry of tomorrow. 

Cooper said that the wireless tele- 
com market of the future will be 
Internet and consumer-oriented. 
Rather than having a single entity as 
a provider, there will exist an open 
platform for thousands of entrepre- 
neurs who can provide a service to 
society and make some money while 
doing it, he said. 

Also on March 23, more than 75 at- 
tendees participated in the second an- 
nual Simulcast Forum sponsored by Si- 
mulcast Solutions. Participants heard 
from speakers who shared personal ex- 
periences with this technology. Walter 
Rheingans of San Luis Obispo shared 
his experiences in upgrading a radio 
system using Mastr III base stations and 
Motorola/Premisys multiplexers, Hans 
Bakker provided first-hand information 
about the Los Angeles County Fire 
Project, which used Motorola Micor 
base stations at all 13 sites. 

Luciano Battaglia of Prod-E] shared 
how simulcast is accomplished in 
Italy and other parts of Europe. Joe 
Blaschka of Adcomm Engineering 
ended the morning’s forum by de- 
scribing his recent digital paging sys- 
tem project at Oreille County Wash- 
ington and the Tait Electronics simul- 
cast system being installed in 
Thurston County Washington. 

A Simulcast Forum East is scheduled 
during the August APCO Conference in 
Boston. For more information, contact 
Ed O’Connor at his email address: 
ed @simulcastsolutions.com. 


Build it, and they will come 

Nothing draws a crowd of attendees 
together faster on a show floor than cool 
promotional “giveaways” or an unusual 
booth. This year, Motorola’s stadium 
booth, which supports its NFL partner- 
ship promotional theme, attracted a 
steady stream of visitors. 

“All of our promotions that we’re run- 
ning, whether trunking. conventional or 
rebates to the dealer channel, carry the 
theme of our NFL partnership,” said 
Craig Chenicek, senior product man- 
ager, North America Radio Products Di- 
vision for Motorola’s Commercial, Gov- 
ernment and Industrial Solutions Sector. 

It was in this setting that Motorola 
introduced its line of new products for 
conventional and trunked service. 
Motorola conducted training sessions 
for its dealers before IWCE, explaining 
the new products, the rationale behind 
them. and roadmaps and visions for 
each market. Chenicek said that with its 
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Hitachi invests 
in ComSpace 


Hitachi Denshi Ltd., a Tokyo-based affil- 
ate of Hitachi Ltd., has invested in 
ComSpace, a Dallas company that is devel- 
oping a spectrum-efficient two-way radio 
communications technology. The technol 
ogy uses digital modulation to place as 
many as eight voice channels into a 
25 kHz-wide bandwidth, the same band- 
width that would be taken by a conven- 
tional frequency-modulated voice channel. 

The equity investment is only a few 
percentage points, “but it is the first 
time we have invested in a foreign com- 
pany,’ said Kazuo Suzuka, general man- 
ager of Hitachi Denshi’s Land Mobile 
Radio Division. 

The ComSpace technology Is called 
digital-channel, multicarrler architecture 
(DCMA). In Japan, Hitachi Denshl offers 
frequency-division, multiple-access 
(FDMA) tand mobiie products with utility 
companies as foremost customers, and 
time-division, multiple-access (TDMA) 
land mobile products with local govern- 
ment agencies as primary customers. 

“With DCMA, we now have three tech- 
nologies for digital migration in Japan, 
Suzuka said. 

Hitachi Denshi previously agreed to 
supply ComSpace with DCMA product as 
an original equipment manufacturer. 

ComSpace President Steven E. 
Fulford said: “Hitachi has taken the next 
step in bringing DCMA to Japan and the 
Asian market. We are pleased to have 
such a prestigious company as a partner 
and investor’ 

{An expanded story on this subject 
can be found on the “Online extras" page 
at www.mrtmag.com.) —D.B, 


product introductions, Motorola wants 
to communicate that it understands the 
viability of the two-way radio market. 

Radio Frequency Systems’ booth 
proved to be another “crowd pleaser.” The 
company’s “Ride the New Wave” theme 
tied in with its wave-shaped logo and the 
merger of its two divisions, Celwave and 
Cablewave. At the booth, attendees posed 
on a surfboard and got their photos taken. 
The photos were digitally processed into 
a postcard to send home. 

Radio Frequency Systems is banking 
on increased market share, buildouts on 
new frequency allocations and conver- 
sions to digital systems to bring it sales 
growth in the land mobile radio indus- 
try. Andrew Singer, director of market- 
ing and technical services for the 
company’s RFS America business unit, 
said that the company is now a single- 
source provider. 

“Customers appreciate that they can 
reduce number of suppliers. We provide 
training, products and ideas for the sys- 
tem solution. It’s working out very 
well,” he said. 
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RF Industries sees increases through general distribution 


RF Industries, San Diego, has ben- 
efited from a 65% increase in nel in- 
come to $220,000, for 
its first quarter ending 
Jan. 31, compared to 
$134,000 for the same 
quarter last year. Net 
sales advanced 32% to 
$1,760,000 compared to 
$1,331,000 last year. 

“Strong shipments of 
RF coaxial connectors and cable assem- 
blies enabled RFI to post its fifth con- 
secutive quarter of increasing sales.” 
said Howard Hill, president. “With the 
addition of several new distributors for 
coaxial and connector products, coupled 
with our efforts to increase OEM sales, 
we are optimistic that the RF Connector 
Division will have a record year.” 

Les Perlman, vice president of sales 
and marketing for RF connectors, said 
that the company’s new distributors 
are performing well. He added that 
improving market demand for passive 
electronic components and intercon- 
nect products make for a good year 
for distribution. 

Richard LaFay, president and general 
manager of the RF Connector Division, 
said, “We are encour- 
aged by strong sales 
across our product line 
and the significant con- 
tribution being made by 
cable assembly prod- 
ucts, which now account 
for 10% of the connec- 
tor division's sales.” 


Hill 


LaFay 

RF Industries’ Neulink Division, 
which makes wireless modem prod- 
ucts, has added store-and-forward, 
broadcast mode and TCP/IP engine en- 


hancements for its SS9600 2.4GHz 
spread-spectrum modem, The improve- 
ments allow the modems to be pro- 
grammed to store and forward their 
own data and to relay data from other 
modems. The effect is to increase trans- 
mission range without increasing power, 
thereby maintaining compliance with 
FCC license-free requirements. 

“Land mobile hit a slump for a couple 
of years,” Hill said. “It seems to be pick- 
ing up now. There was a slump in 1999, 
a year that ended down 4% in sales. It 
was really bad in our second quarter, 
February to April.” 

The company introduced land mo- 
bile radio products to fit Andrew, 
Cablewave and Eupen cables, but they 
didn’t sell well. 

“Similar products de- 
signed for Times Micro- 
wave Systems cable did 
okay,” Hill said. 

Hill said that the com- 
pany has added large 
distributors for its gen- 
eral line of industrial 
connectors that sell 
more to OEMs than to two-way radio 
customers. Its large Wwo-way distribu- 
tors, including Electro-Comm Distribut- 
ing, Hutton Communications, Talley 
Communications and TESSCO Tech- 
nologies, are expanding their market to 
include smaller OEMs. 

Perlman added that once distribu- 
tion sales picked up momentum, the 
company started getting inquiries 
from other large general line and 
catalog distributors. 

RF Industries wants to interest 
manufacturers’ representatives in its 
Internet spread-spectrum 2.4GHz link 


Perlman 


product for the monitoring market. 
Hill said that applications range from 
refrigeration cars to gas wells to seis- 
mic monitoring. 

“What's nice about the spread spec- 
trum is that it is non-licensed,” Hill 
said. “It has a storage capability to use 
as a repeater that gives it extra range 
without extra wattage.” 

Hill said that distributors had not 
been interested in the product because, 
in contrast to connectors, the link is not 
something that can be taken off the 
shelf and shipped. “There’s some cus- 
tomizing to it.” He said that the com- 
pany had tried to interest major dis- 
tributors, but the product never really 
moved out. 

Hill said RF Industries views rep- 
resentatives as conduits of informa- 
tion lo engineers. 

“The reps are beating the bushes 
with other products under the same 
umbrella with wireless products. They 
run across applications with OEMs and 
end-users,” Hill said. 

RF Industries is now looking at pos- 
sible mergers and acquisitions after re- 
newed power in its shares, Hill said. 
The stock price rose from $2 to $16 
before settling back to $8 in the past 
few weeks. 

“We're fairly cash-rich,” he said. 
“We have $3.5 million in cash with 
no debt.” 

Hill attributes the company’s 
progress to customer service, good- 
quality products and good prices. 

“We smother our customers with ser- 
vice. One compliment is that they hear 
more from us In a week than they hear 
from our competitor in a year, That’s 
what we live by,” he said. —D.B. 


Relm compensates Simmonds; completes asset purchase 


Relm Wireless has signed a con- 
tract to compensate Simmonds Capital 
Ltd. (SCL) for strategic consulting 
and advisory services, which includes 
helping it acquire rights to private ra- 
dio products made by Uniden 
America and for ongoing advice 
about Relm’s business development. 
The compensation includes 150,000 
common shares of Relm stock, valued 
at $724,000 (or $4.82 per share on 
March 29, the date of announcement). 
The share price had dropped as low 
as $3 on April 4. SCL further receives 


warrants to purchase 300,000 common 
shares at $3.25 per share. SCL’s ex- 
penses will be reimbursed with an- 
other 50,000 shares and an unspeci- 
fied amount in cash. 

Another 300,000 shares go to SCL 
to pay for inventory, tooling and re- 
lated Midland International intellec- 
tual property rights for radio commu- 
nications products sold outside of the 
United States. Inventory and tooling 
are housed at a Hitachi Denshi facil- 
ity in Japan. 

The total value of the 500,000 shares 
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going to SCL is $2.4 million at the 
March 29 price; at $3 per share, they are 
worth $1.5 million. 

SCL also has purchased a convertible 
note for $200,000 as part of a private fi- 
nancing placement by Relm. 

Relm has an estimated five million 
shares outstanding. Although SCL may 
have purchased shares not included as 
part of these transactions, the 500,000 
shares il is acquiring through Relm’s 
compensation for advice, assets and ex- 
penses may allow SCL to control about 
10% of the company. —D.B. 
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Marketronics builds Florida network, distributes Securicor products — 


Marketronics, Sunrise, FL, has placed 
an order worth $2 million with 
Securicor Wireless for products and ser- 
vices to build a 220MHz network in 
southeastern Florida. Securicor Wire- 
less, a subsidiary of Securicor, Surrey, 
United Kingdom, has its headquarters in 
New York and its operations center in 
Kansas City, MO. 

Securicor Wireless and its partner, 
the National Rural Telecommunica- 
tions Cooperative, have national and 
regional licenses for a large number 
of 220MHz commercial mobile radio 
channels. Under a contract with 
Securicor, Marketronics will have the 
right to use 30 to 40 of those chan- 
nels to cover a population of five 
million people from West Palm Beach 
to the Florida Keys. Marketronics will 
own and operate the network and will 
sell radio communications products 
and services under the Securicor 
Wireless name. 

The network may include a few exist- 
ing operational sites and new construc- 
tion, and it may be activated as soon as 
the end of July. Marketronics will add as 
many as eight employees in its U.S. of- 
fices for technical support, system engi- 
neering, sales and marketing. 

Marketronics has been known as an 
international distributor, carrying prod- 
ucts from more than 100 manufacturers. 
The company also has experience in 
configuring paging and trunked radio 
networks. It owns community repeaters 
in Latin American countries. 

Marketronics’ president, John Kelly, 
said that the company has done business 
with the U.S. radio equipment sales and 
distribution unit of Securicor Wireless 
since the mid-1980s, when the unit was 
part of Midland International. It began 
selling what now are Securicor Wireless 
automatic vehicle location (AVL) and 
mobile data products about eight years 
ago, several years before Securicor 
Wireless’ predecessor company, Intek 
Global, bought the business known as 
Data Express from another company, 
Mobile Data Solutions, Kelly said that 
Marketronics had been one of Data Ex- 
press’ largest distributors. 

The greater opportunity lies in AVL 
and data compared to voice communi- 
cations, Kelly indicated. He said that 
network sales would concentrate on 
fleet owners, such as ambulance and re- 
gional delivery services, that have ve- 
hicle status and AVL requirements. 

“We are currently developing our 
marketing plan and identifying specific 
users we feel will benefit from the ser- 


www .mrtmag.com 


vices we will offer. Our emphasis will 
be on demonstrating the advantages of 
mobile data vs. traditional voice dis- 
patch,” Kelly said. 

Marketronics is motivated by the 
potential for recurring revenue in air- 
time sales in southeastern Florida and 
internationally. 

In addition to the Florida network, 
Marketronics and Securicor Wireless 
expect to launch similar networks to sell 
products and services in Latin America 
and the Caribbean, where Marketronics 
has offices in Mexico City; Sao Paulo, 


Brazil; and San- 
tiago, Chile. The 
company's agree- 


ment with Securicor 
Wireless gives it 
rights to distribute 
Securicor Wireless’ 
products throughout 
the United States, 
Latin America and 
the Caribbean.—D.B. 
(www.marketronics.com; 
www.securicorwireless.com; 
www.securicor.com) 
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_ FCC Notes 


Getting the 700MHz game on the road 
Activities in the doubleheader auctions to 
license 7OOMHz spectrum include game de- 
lays, substitutions in the lineup and change- 
up pitches. The FCC postponed the 30MHz 
allocation for commercial service auction 
(747MH2-762MHz and 777MHz-792MHz) 
from May to June to allow both bidders and 
the agency to get their game together. The 
revised schedule: April 24, auction seminar; 
April 25, orders for remote-bidding software; 
May 8, Form 175 filing deadline; May 22, 
upfront payment deadline. A mock auction 
on June 2 precedes the real thing on June 7. 


Lowering the taxes on Tara 

Meanwhile, the 7OOMHz guard band auc- 
tion follows on June 14, offering a total of 
6MHz designed to protect public safety 
bands. One “A block” 2MHz license (paired 
4MHz blocks) and one “B block” 4MHz Il- 
cense (paired 2MHz blocks) will be offered in 
each of the 52 major economic areas (MEAs). 
Key dates preceding the auction had just 
been posted by the FCC at press time. The 
schedule: April 27, auction seminar; May 9, 
Form 175 filing deadline; May 26, upfront 
payment deadline; May 30, order deadline for 


remote bidding software. A mock auction on 
June 12 precedes the actual auction. 

The auction is restricted to the new guard 
band manager (GBM) licensee category. 
Rules comments focused on the high upfront 
payments (UFPs) and minimum opening bid 
(MOB) requirements. Industry associations 
and potential bidders unanimously called for 
a reduction of the amounts. The FCC’s auc- 
tion prices, set by the WTB, called for A and 
B block UFPs as high as $623,000 and $1.25 
million, respectively. Similarly, MOBs topped 
out at $1.87 million for the A block and $3.7 
million for the B block. 

Several comments filed on the auction rules 
pointed out that the bid levels would deter, if 
not exclude, small business. Commenters said 
that factors that would decrease the value of 
the spectrum include incumbency on the 
bands by UHF-TV stations until 2006, interfer- 
ence protection from commercial users in the 
other 30Mhz allocation and provisions for inter- 
ference protection for public safety users. 
Commenters said the FCC should not expect 
GBMs to have deep pockets. 

ITA noted that population may not be the 
appropriate economic platform on which to 
establish MOBs, given the “practicai realities” 
of GBMs providing interference protection to 
public safety. Mobex Communications said 


the thresholds were “cost-prohibitive for most 
small businesses.” Mobex noted that the 
minimum aggregate value that the FCC had 
placed on the entire 6MHz was $48 million, 
with an average bid for each MEA (A and B 
blocks) of about $469,000, “just to partici- 
pate” in the auction, let alone to register a 
winning bid. AMTA said the rates would “pre- 
clude auction participation by the very enti- 
ties the FCC anticipates will elect to pursue 
guard band manager roles’ 

Motorola proposed a valuation formula, 
similar to that used for the 220MHz auctions, 
whereby MOBs would be calculated at a dollar 
value multiplied by megahertz and by license 
population. UFPs would be about one-third of 
the MOB for an MEA. The proposal would re- 
duce the original entry levels for the auction by 
two-thirds.Reply comments by ITA, Mobex and 
AMTA all endorsed the Motorola proposal. 


Yes, Virginia, there is an FCC 
At press time, the FCC acquiesced to the 
commenters’ points and, in an April 10 auc- 
tion notice, reduced the levels for UFPs and 
MOBs to about one-third of the original post- 
ings. This puts the average UFP for an MEA 
at $104,410 and the average MOB for an 
MEA at $312,670. 
—D.K. 


Knight’s Communications resumes business as two-way radio dealer 


Knight’s Communications, Ft. Worth, 


TX, is set to re-enter local radio commu- 
nications sales and service after a five- 
year absence. Its hiatus was required by 


its agreement not to compete with 
Pittencreif after it sold the company its 
SMR systems in 1994, Pittencreif's 
SMR systems later were acquired by 


Nextel Communications. 


Knight's has a 50-year association 


with Com-Net Ericsson Critical Radio 
Systems and its predecessor companies, 


Ericsson Private Radio Systems and 


General Electric Mobile Communica- 
tions. Since the sale of its SMR systems, 


Knight's has continued to provide instal- 


lation and maintenance services for 


Com-Net enhanced digi- 
tal access communica- 
tions systems (EDACS). 

The president of 
Knight’s Communica- 
tions, Bob Brandt, pur- 
chased the company 
in 1989. 

“In 1996, we added 


Brandt 


products and services for the broadcast 
and professional audio markets, includ- 
ing Fibox products from Lightwave Sys- 
tems and matrix switchers from Light- 
house Digital. Knight's has sales agents 
that cover China and South Korea,” 
Brandt said. 


In 1998, the company added cable 


products from Mohawk/CDT, allowing 


it to quote directly from the manufac- 
turer with standard or custom cable de- 
signs. Also added were products from 
digital video manufacturers AJA Video 
Systems and Ensemble Designs. The 
company installed its first data LAN 
system in 1998. 

“Broadcast, audio and video equip- 
ment sales are going well, but the mar- 
ket is slow to penetrate. We’re finally 
turning the corner, and although we 
can’t subsist on those sales alone, we’re 
getting better leads and contacts now. 
Sales in China are picking up,” Brandt 
said. “We are excited about growing our 
local presence and getting back into 
day-to-day service.” 

Knight's wants to begin by selling 
Com-Net’s conventional two-way ra- 
dio products to large users with inter- 
nal systems, such as universities and 
industrial users. 

“We've sold to them in the past, and 
my focus now is to get back with those 
people and re-establish connections.” 

Brandt is positive about Com-Net’s 
purchase of Ericsson’s private radio sys- 
tems business. 

“No one will invest that amount of 
money and then let it wither away. 
Com-Net’s upper management seems 
committed to bringing new conven- 
tional products, which is good. 
There’s no opportunity for us to sell 
EDACS trunking, so without a good 
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conventional line, there’s nothing to 
sell with Ericsson. We've been associ- 
ated with the Ericsson genealogy for 
50 years, and we would like to stay 
with them. So many other dealers 
have multiple product lines. We have 
other revenues with Ericsson, so we 
haven't had to do that. It has been 
enough to keep us alive, though 
barely. If you look at other Ericsson 
dealers, they’re selling Kenwood, Ver- 
tex and other brands. We haven't had 
to do that,” Brandt said. 

Brandt said that Knight’s went back 
into the dealer business, at a time when 
some dealers found it favorable to exit, 
because the company needed the local 
sales and service to fill in the gaps of do- 
ing systems installations for Com-Net. 
He estimated that conventional equip- 
ment sales might add $200,000 per year 
to Knight's revenue, helping to supple- 
ment its other revenue sources. 

Knight’s is looking for airtime access, 
whether through existing networks or 
building its own. Brandt mentioned the 
possibility of placing users on the 
220MHz network operated by Incom in 
the Dallas-Ft. Worth metroplex, al- 
though he said its coverage may limit 
sales to the middle part of the area. 

“Any other players here that would 
welcome us are so small, they are maxed 
out anyway. I’m not interested in being a 
Nextel reseller,” Brandt said. —D.B. 
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Relocation, spectrum opportunities highlight SBT’s pre-IWCE seminar 


Relocation issues at 800MHz, auc- 
tion updates, interconnection agree- 
ments and tower site management 
topics highlighted the second midyear 
meeting of Smal] Business in Tele- 
communications (SBT) in March. 
About 100 association members and 
telecommunications small-business 
people attended the five-hour seminar, 
held one day prior to IWCE 2000 in 
Las Vegas. 

Lonnie Danchik, SBT chairman, 
noted that although the seminar was 
billed as “Jam II,” after 1999's “Jam 
Session,” some attendees had mistak- 
enly read the invitation as “Jam It,” in 
keeping with SBT’s feisty attitude to- 
ward regulation and small business. 

As a follow-up to a presentation at 
SBT’s 1999 annual meeting in St. 
Louis, Sandy Edwards of Nextel 
Communications discussed his 
company’s plans for relocating, or re- 
tuning, incumbent 800MHz licensees 
from channels that Nextel had won at 
auction. A healthy debate emerged 
from the floor, with attendees quiz- 
zing Edwards on specific per-unit re- 
tuning costs. Although Nextel’s pre- 
sentation to SBT six months prior had 


focused on outright purchase of in- 
cumbent systems, Edwards said the 
current philosophy is to negotiate a 
retuning solution. Because the upfront 
costs for retuning are paid by the in- 
cumbent and later reimbursed by the 
auction winners, some attendees ex- 
pressed the opinion that the new ap- 
proach was one way to lower prices 
for outright system buyouts. 

Earlier in the program, SBT coun- 
sel Robert H. Schwaninger Jr. pointed 
out that SBT still had an appeal of 
the 800MHz auction proceedings 
pending in federal court. He noted 
that the FCC had not detailed any 
specific penalties for failure of good 
faith negotiations in the 800MHz re- 
location timetable. 

A surprise visitor to the seminar was 
Industrial Telecommunications Asso- 
ciation President Mark Crosby. He dis- 
cussed ITA’s efforts to secure additional 
spectrum for private wireless, including 
the pending 700MHz guard band auc- 
tion. Crosby said other possibilities, 
such as proposed allocations between 
1,390MHz and 1,435MHz, were less 
promising because of incumbent gov- 
ernment systems. He noted that U.S. 


Senate bill S, 1824, to provide private 
wireless spectrum, still lacked a com- 
panion bill in the U.S. House of Repre- 
sentatives. Crosby discussed various 
strategies to relocate UHF-TV stations 
out of the 700MHz band earlier than the 
statutory 2006 deadline. 

Vie Jackson, of Vic Jackson Intercon- 
nection Services, in a presentation titled 
“Phoney Business,” discussed the status 
of LEC reimbursements to paging carti- 
ers and rate structures for negotiating in- 
terconnection agreements. 

Attorney Michael L. Higgs Jr., of 
Schwaninger & Associates, discussed 
reversion contracts for tower sites and 
ways to leverage tower leases into other 
investments or capital improvements. 
Higgs estimated that, despite the acqui- 
sitions of the “big five” tower compa- 
nies, only about 20% of the entire tower 
market has been consolidated. 

Corporate sponsors and presenters at 
the seminar included Communications 
Research, ComSpace, DX Radio, 
Kenwood Communications, First Con- 
tact, John Furr & Associates, IDA, 
Multiplier Industries, PCIA, Primus 
Electronics, Ritron and Trident Micro 
Systems. —D.K. 


Transcrypt’s losses decline, wireless product sales dominate 


Transcrypt International’s annual 
teport, released March 23, expresses 
hope, describes new product devel- 
opment and enumerates declining 
losses. The Lincoln, NE-based com- 
pany continues to take steps to 
overcome the adverse effect on its 
relationships with customers and 
vendors stemming from its 1998 re- 
statement of its results for 1996 and 
1997. The restatement, which re- 
duced reported revenue by $1.7 
million, brought class-action law- 
suits, drew an investigation by the 
Securities and Exchange Commis- 
sion and adversely affected the 
company’s business, financial condi- 
tion, results of operations, liquidity 
and cash flows. 

Revenues declined by 14% to $53.5 
million in 1999 from $62 million in 
1998. Of total revenues for 1999, the 
wireless communications segment 
comprised 85.8%, and the informa- 
tion security segment comprised 
14.2%. On a positive note, though, 
and reflecting its ongoing recovery 
from the 1998 restatement debacle, 
the company’s revenues have in- 
creased quarter-to-quarter after the 
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first quarter of 1999, ending with $15.8 
million in revenues during the fourth 
quarter of 1999. 

Although Transcrypt’s domestic com- 
mercial sales declined 40% between 
1998 and 1999, the company anticipates 
that its revenues soon will stabilize at 
1999 levels and then begin to grow. 

The company’s R&D expenses de- 
clined in 1999 as it reduced and divided 
its engineering staff between its E. F, 
Johnson subsidiary and Secure Tech- 
nologies division. A continuing new 
product development process initiated 
in 1998 requires smaller resources and 
is intended to speed the delivery of 
products to market. 

Transcrypt’s results can be inter- 
preted in several ways. For example, the 
company had a net loss of $3.8 million 
during 1999. However, this amount in- 
cludes a $0.5 million restructuring ex- 
pense and $2.2 million of income from 
a reduction in a litigation reserve set up 
during the previous year. Without these 
two items, the net loss would have been 
about $5.5 million. 

During 1998, the company lost 
$22.2 million, which included $1.2 
million of restructuring charges and a 


$10 million provision for litigation 
settlement. Without these two items, 
the company would have had a net 
loss of about $11.4 million (net of 
tax benefit). 

During 1997, the company had a 
net loss of $10.9 million, which in- 
cludes a $9.8 million charge for in- 
process research and development. 
Without this item, the company 
would have had a net loss of about 
$1.6 million (net of tax benefit). 

Transcrypt makes wireless commu- 
nications products and systems and 
information security products. Its 
communications products include 
land mobile radio base stations, mo- 
bile radios and portable radios, and 
complete communications systems. It 
sells radio products and systems to 
commercial users and to public safety 
and government users. 

Its information security products 
prevent unauthorized access to sen- 
sitive voice communications. These 
products, which use analog scram- 
bling and digital encryption tech- 
nologies, are sold to the land mo- 
bile radio and telephony security 
markets. —D.B. 


May 2000 MOBILE RADIO TECHNOLOGY 59 


- PRODUCT FOCUS 


Antennas offer 
8dBd gain 


The lightweight, compact 
Broadband Collinear Array 
antennas from TX RX Sys- 
tems are available in 
450MHz to 512MHz and 
806MHz to 960MHz fre- 
quency ranges with versions 
in downtilt or inverted 
mounting. These rugged an- 
tennas offer an exposed di- 
pole array and radome for 
weather resistance. Features 
include 8dBd gain, 10° 
beamwidth, 1,000W power 
rating and a 225mph wind 
velocity rating. 

Circle (351) on Fast Fact Card 


Unit combos two 
antennas in one 


Harmony 
antennas 
from DAPA 
incorporate 
two dual-po- 
larized an- 
tennas under 
the same ra- 
dome, thus 
allowing the 
use of one 
ground plane 
to support 
both bands. 
This design 
reduces total 
weight and 
windload, 
and delivers expected transmis- 
sion without increasing transmit- 
ting lines. The dual-band antenna 
is really two slant 45 antennas in 
one, sharing the same radome, 
fixations and most of the same in- 
ternal parts. It is engineered with 
upper-side lobe suppression and 
null filling. Polarization diversity, 
not spatial diversity, is used to re- 
duce the effects of fading. 
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| Base station antennas si Base station antennas — arts = 


Directional panel antennas serve PCS, WLAN 


Maxrad expands its MP panel family 
with a new line of directional antennas 
for 800MHz/900MHz applications. The 
products, which feature a patent-pend- 
ing printed circuit design and low-pro- 
file packaging, require no tuning. Model 
MP8066PT covers frequencies from 
806MHz to 866MHz: model 
MP8246PT covers frequencies from 
824MHz to 896MHz. Both models pro- 
vide 6dBd of gain, 70° horizontal 
beamwidth and 60° vertical beamwidth. 
Model MP8906PT covers frequencies 
from 890MHz to 945MHz, providing 
6dBd of gain, 70° horizontal beamwidth 
and 60° vertical beamwidth. Wideband 
model MP8068PT covers frequencies 


from 806MHz to 960MHz with 8dBd of 
gain, 35° horizontal beamwidth and 65° 
vertical beamwidth. All models include 
a 12" RG-58/U pigtail and a choice of 
connector options. 
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Dual-band units perform simultaneously 


Comet Antenna has released two 
VHF/UHF dual-band vertical antennas 
that transmit on VHF or UHF, or on both 
simultaneously with the appropriate du- 
plexer. The GP-9NC transmits at 
IS3MHz-I5S7MHz or 460MHz- 
470MHz, while the GP-9NCA transmits 
at 1SOMHz-154MHz or 460MHz- 


Base antennas 


minimize interference 


Radio Frequency Sys- 
tems’ Optimizer Plus ad- 
justable downtilt antenna 
builds on the patented 
process offered in the 
company’s Optimizer 
products. With polariza- 
tion diversity, fewer 
“plus” model antennas 
are required to cover a 
given area. Carriers can 
optimize system perfor- 
mance without service in- 
terruption. The continu- 
ous electrical downtilt 
feature and front-to-back 
ratio help minimize co- 
channel interference. The 
Optimizer Plus carries a 
five-year warranty. 
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470MHz. These high-gain, factory- 
pretuned antennas feature a low angle of 
radiation and are designed to withstand 
winds up to 90mph. On VHF, three 
stacked °/8-waves provide 8.5dBi gain, 
On UHF, eight stacked */8-waves pro- 
vide 11.9dBi gain. 
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Antennas feature 
tubular elelment 


Comtelco’s 
BSXL base anten- 
nas feature a tubu- 
lar dipole element 
structure and a fi- 
berglass radome. 
The antennas’ alu- 
minum bases are 
covered with a 
tough epoxy coat- 
ing. They provide 
N connector ter- 
mination and in- 
clude a complete 
water drainage 
system. Most units 
in the series are 
available custom- 
tuned to the desired center fre- 
quency, from 45MHz to 2.5GHz. 
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PRODUCTS 


Alarm monitors 
automated systems 


Zetron’s model 1570 Sentridata is an 
ASCII alarm monitor that can add alarm 
and status reporting to new or existing 
control and management systems, The 
monitor connects to other vendors’ 
equipment, such as building manage- 
ment systems, PBXs, process control- 
lers or PLCs, and scans the data stream 
sent to the logging printer for specific 
messages or character sequence. When 
it detects a selected ASCII string, the 
monitor can follow programmed proce- 
dures and send alerts to a prioritized list 
of contacts by telephone, cellphone, 
pager or private radio. Telephone or pri- 
vate radio contacts receive a pro- 
grammed voice message specifying the 
condition being reported. Pager users 
receive a specific test message relating 
to the alarm. 
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SOE SESE ESSAYS SERENE TES SG ON 


DESKTOP POWER SUPPLY 


with BATTERY 
BACK-UP 


Combine one of our low profile desk top 
LP Series power supplies, a suitable battery, 
and one of our LPBB solid state battery 
backup modules to provide a compact, 
easy to install, low cost UPS. 


* 4 LP models available, peak output rated from 
10 to 25 “Amps”. 

* Compact size, |.75"H x 7"W x 7.62"D. 

* LPBB provides seamless solid state transfer to 
battery power when AC mains go down. Float 
charges the battery when power is restored. 


Contact your communications distributor, or 
call or fax us Toll Free 


Phone 1*800°467*6741 Fax 1*800°825+1403 


DuraComm® 
CORPORATION 


203 W. 23rd Ave. 
North Kansas City,MO, On the Web at www.duracomm.com 


64116 Email: duracomm@duracomm.com 
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speaker, the camera can be used simultaneously for voice and 
image communications. 


SSE IFO IA 


READERS’ CHOICE 


Of the new products in the September 1999 issue, this one generated the 
biggest reader response. For more information on this product, circle the cor- 
responding Fast Fact number on the card found in the back of this issue, and 
mail the card to us. 


Digital radio camera stores nine images 


The KVT-10 from Kenwood Communi- 
cations is the company's newest model of 
digital radio camera, capable of sending 
images from one radio to another. This ver- 
sion has a custom-fitted, heavy-duty rubber 
boot to protect the camera’s housing, mak- 
ing it suitable for outdoor use in public 
service, including police, fire, emergency 
and disaster management. The camera can 
store as many as nine digital images in 
JPEG format, can connect directly to 
popular models of portable radios and can 
send digital images to one or multiple re- 
cipients also equipped with a radio and 
KVT-LO unit. With its built-in mic and 
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~. (@ Ceolionics 


Audio - Video - Data Communication 


a \ 
, sa F 
F Sa Ceotronics, Inc. 
1 2340 Trinity Mills Road 
> Carrollton, Texas 75006 


Tel, (972)416-9500, Fax (972)416-95 80 


Better Use Your Head! 


Contact-Com the contact microphone from Ceotronics 
picks up the voice directly from top of the head, 
amplifies it, and transmits it via a two-way radio; 

no need for a boom microphone or hand microphones 


That means: 

® Greater safety 
® More flexibility 
@ Higher comfort 
Ideal for: 

®@ Fire helmets 

@ Respirator masks 
@ HazMat suits 


® Military and 
cockpit helmets 


@ Glider and para- 
chute helmets 


Ceotronics .,.when it really counts! 
For further details phone or write 
E-Mail headsets@altinet.net 
http://www.ceotronics.com 
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| Digital recorder 
| Offers new versions 


a 


« JEI Communications Record- 
- ers has introduced two-, four- and 
six-channel versions of its eight- 
channel digital recorder (the 
DVR-8). These new versions make 
: digital recording available to orga- 
4 nizations of smaller sizés and bud- 
- gets. Just like the eight-channel 
» version, the lower-channel ver- 
» sions have a built-in monitor and 
\ the capability to play the last re- 
cording with two keystrokes. 
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| Trunked portable 


| accesses EDACS 
; Com-Net Ericsson Critical Ra- 
% dio Systems’ EDACS 300P, a net- 
| work-ready portable radio with the 
ability to roam between EDACS 
); sites, offers the same access to 
 EDACS that trunked radio users 
* have had before. Public works, con- 
‘struction, transportation services, 
security and industrial customers 
| will find that the small size and 
) flexibility of the radio make it suit- 
| able for daily communications. 
+ Measuring a little more than five 
| inches in height, the radio is ergo- 
| nomically designed and easy to 
| carry, while providing the basic fea- 
tures of trunking communications. 
| The radio includes an emergency 
| button, located on the top of the ra- 
| dio for quick, easy access and the 
«| highest priority transmission. 
i Circle (403) on Fast Fact Card 


Paging transmitter supports Flex operation 


A DSP-based VHF paging infrastruc- 
ture transmitter from Sonik Technolo- 
gies, the PTX-150, is designed to meet 
the paging industry’s standards for 
high-speed Flex and simulcast opera- 
tion. It will operate with a range of 
standard network interfaces and is 
suited for new systems as well as for 
upgrading existing paging networks. 
This direct digital paging transmitter 
generates paging formats including 
POCSAG, Flex and ERMES. Standard 
output power is 100W continuous (ad- 
justable 25W to 100W). Optional am- 
plifiers are available with 250W and 
500W output. As many as 16 channels 


can be preset for multichannel opera- 
tion over the 138MHz to 174MHz fre- 
quency range. For simulcast operation, 
the standard internal lppm TCXO may 
be supplemented by an external refer- 
ence oscillator. 
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Public safety software provides real-time data 


Inform from Vision Software is a ver- 
satile, Web-based computing product 
designed for the public safety industry. 
This technology provides real-time, mis- 
sion-critical application data to agencies 
nationwide. The software requires virtu- 
ally no training, and ithas minimal hard- 
ware and software requirements. With a 
browser and agency-assigned user 
rights, users can access data from almost 
any location with Internet access. It 


works in conjunction with Vision 
Software’s products by allowing users to 
view data originally entered in the Public 
Safety Suite. Users can also track per- 
sonnel, make training schedules and deal 
with other personnel issues. Agencies 
can also maintain and update their stan- 
dard operating procedures and policy 
and procedure manuals online in acen- 
tral location. 
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Gang charger kit houses six individual chargers 


The ACC-405, a six- 
station gang charger kit, 
and the ACC-430, 
ACC-435 and ACC- 
440, all pre-as- 

sembled six-sta- 

tion gang charg- 
ers, are available 
from Topaz3. The 
ACC-405 kit is de- 
signed for easy assembly by the user and 
houses six individual Maxon chargers of 
the QPA-1130, QPA-1135 or ACC-400 
types. The chargers are sold separately 


and are compatible with Maxon portable 
models, including the SP-120 series, SP- 
{30/SP-140 series, SP-IS50U and two 
new series: the SP-200s and SP-300s. 
Pre-assembled six-station gang chargers 
are also available configured with these 
charger models, bringing multi-unit 
charging capability to heavy radio users. 
The ACC-430 is assembled with six units 
of the QPA-1130 dual-slot, dual-rate 
smart charger. The ACC-435 is put to- 
gether with six units of the QPA-1135 
single-unit pedestal charger. 
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The Filter Solution for Adjacent Channel SMR/ESMR Interference 


The Piezo Technology 2133 (2-pole) and 4133 (4-pole) front-end 
crystal filters have been the industry benchmark for performance 


and value for over 20-years. 


SMR/ESMR systems. 


With the increasing deployment of performance. 
wireless communications and paging systems, they are more 
important than ever in insuring the quality and integrity of your 
(25MHz to 220MHi licensed frequency) 


organizations. 


Piezo Technology, Inc. 
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Each filter manufactured is custom tailored to your specific 
licensed frequency. Thereby, insuring that you maximize system 
The filters are generally available on 3-5 weeks 
notice and can be ordered either factory direct or through PTI's 
growing list of distributors of SMR/ESMR radios or their service 


You can contact PTI or your SMR/ESMR dealer and be assured 
that you will achieve a cost-effective solution to your adjacent 
channel interference problems. 


Call for your solution today!! 


Piezo Technology, Inc., Tel: 407-298-2000, Fax: 407-293-2979 
E-mail: sales@piezotech.com 


Dealer and Service Organization Inquiries Welcomed 


www.mrtmag.com 
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Synthesized receiver 
complies with NTIA 


DTC’s NTIA- 
compliant syn- 
thesized receiver, 
the Minimate, is 
rugged and com- 
pact. The 10- 
channel receiver, 
Sony Mini-disc 
recorder, batter- 
ies and controls 
are mounted on 
a 0.25" piece of aluminum, covered 
with a lexan overlay and packaged in 
a watertight Pelican case. It features 
10 user-programmable frequencies 
(8MHz spread from |138MHz to 
174MHz) and 10 switch-selectable 
channels. It has wideband (25kHz) or 
narrowband (12,5kHz) channel spac- 
ing. The frequency stability is 
+2.5ppm at 12.5kHz. 
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Trunked portable 
supports SMR, ESMR 


The model [C-F4TR trunked radio 
from Icom is for U\HF SMR and ESMR 
operations. Conventional operation, ba- 
sic LTR and Passport protocols are all 
built-in, offering the 
user a complete up- 
grade path as the sys- 
tem grows. Flash 
memory enables the 
easy addition of 
future system en- 
hancements. Three 
bandwidth versions 
(400MHz-430MHz, 
450MHz-490MHz 
and 480MHz- 
512MHz frequen- 
cies) have switch- 
able 12.5kHz/25kHz 
channel width, and 
5kHz/6.25kHz fre- 
quency pitch, making 
the new UHF chan- 
nels available for 
trunk-ing. The eight- 
digital LCD has 18 
icons that indicate 
system status and op- 
erational selections, 
including battery 
condition. Each version has seven PC 
programmable keys, which can be as- 
signed functions to customize operations 
for end-users. The radio also features a 
4W output with the standard battery. 
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Motorola’s Global Marketing 
and Sales Group has released a new 
system for its Private Datatac 2.0 wire- 
less data network product, version 
2.03, that adds system security and 
performance monitoring enhance- 
ments. The system also offers data 
rate-agile modem capabilities, a fea- 
ture suitable to public safety users 
who use 806MHz and the narrower 
821MHz band. The program features 
user authentication that requires an 


Call us for: 


/ David Clark Headsets 


Data network system adds security feature 


Nothing Beats A... 


Quality Means Reliability ... 
In todays marketplace, Diversified Electronics, Inc stands out as 
‘the Quality Leader you can always depend on. 


¥“ Motorola Original Radios, Parts & Accessories, 
/ Motorola Mag One Line of Products, 


When you have lives on the line you can't afford to take chances. 
Buy the best and pay less from Diversified. 
Visit Us On The Web At www.diversifiedelectronics.com 


GB oiversiried ELECTRONICS, INC 
309-C Agnew Dr, 
Forest Park, Georgia 30297 
Toll Free: 1-800-646-7278 Ext. 144 Fax: (404) 361-6327 Ext. 144 


authorized identification and pass- 
word to gain network access, over-the- 
air message encryption and encryption 
key management. Security features 
are supported for Internet protocol and 
formatted logical messaging-based 
applications. These two connectivity 
choices provide an industry-standard 
interface, as well as a Motorola appli- 
cation program interface that is suited 
for wireless data communications. 
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MDC-1200. ANI Decoder 


Model ID-1201 


_ Call 800-521-2203 
(303) 989-8006 Fax (303) 989-8(K)3 
www CONTROLsignal.com 
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fication of mobile radios to remote 
locations and is designed for use 
with or without headsets. It is built 
with a connection for optional use 
of a series 3000 noise-attenuating 
headset and a C-3109 push-to-talk 
belt station with a 15-foot coil 
cord. The headset speaker station 
can be mounted on the pump panel 
of a fire engine, or it can be used 
for any application that requires ra- 
dio audio to be heard at a distance 
from the radio’s mounted location. 
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Headset Speaker station allows mobility 


| The amplified headset speaker 
| station (P/N 40690G-01) from 
_ David Clark allows for the ampli- 


| 


Software for the Two-way Communications Industry 
RAAAA 
| F 


< new! > Peachtree® Accounting Integration 
& —_ & 
FWY. 


ShopWare Modules Include 


SMR Systems 
C/R Contracts 
M/A Contracts 
Twr Contracts 
Time Sheets 
Rentals 


Service Calls 
Job Tickets 
Projects 
Radios 
Fixed Sites 
Fixed Equip 


Freq Groups 
Frequencies 
Signalling 
Depot 
Contacts 
Security 


\ The premier database software to streamline 
your service shop. 

\ Fully Networkable, allowing all users in your 
organization to access information at the 
same time. 

Offers easy-to-use forms and over 60 criteria 
specific reports, providing all of the up-to- 
date information you need. 


Visit our web site or call for more 
Information and a free demo disk 


800-458-3410 


http:/www.chargeguard.com 


ChargeGuard, Inc. 
400 Highland Avenue 
Altoona, PA 16602 
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Batteries work with 


Motorola radios 


Alexander Technologies’ H7395 
and H7394 are replacement batteries 
for Motorola’s Visar two-way radios. 
The H7395 is a NiCd 7.5V replace- 
ment rated at 1,200mAh. The H7394 
is a NiMH battery rated at 1,600mAh. 
The batteries incorporate a metal 
latch to prevent latch breakage. The 
batteries use high-quality cells, have 
ultrasonically sealed, high-impact 
housings and are precision-matched 
for color, texture and fit. 
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Connectors feature 
good return loss 


Andrew’s factory-installed. right- 
angle connectors for its Sureflex cable 
assemblies give the performance of a 
straight connector with the mechanical 
advantages of a right-angle connector. 
In factory tests, Sureflex '2-inch cable 
assemblies with right-angle connectors 
are providing return loss of 28dB or bet- 
ter at frequencies as high as 2.5GHz. 
The right-angle connectors are available 
on Sureflex cable assemblies for !/2-, 
3/s- and '/s-inch Heliax superflexible 
foam dielectric cable. 
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CAD system offers 
redundant operations 


The Cross Current system (ccCAD) 
automates and combines the key func- 
tions of communications center person- 
nel for law enforcement, fire, emergency 
medical service and other agencies. It is 
a 32-bit application and was created for 
Microsoft Windows NT. It provides re- 
dundant operations with high availability 
data access (no single point of failure). 
The unlimited growth path and flexibil- 
ity allows you to use the current technol- 
ogy and future technology developments. 
It reduces training time and expenses and 
offers integration with other systems. 
Hardware and software scalability allow 
for growth. Commercial off-the-shelf ap- 
plications can be added. 
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Connector line offers plugs for low-loss cables 


RF Connectors has expanded its 7/16 
DIN connector line to include plugs and 
jacks for larger diameter, low-loss cables 
manufactured by Times Microwave, 
CommScope, Belden and Amphenol. 
The 7/16 DIN connectors feature ma- 


chined brass bodies and Teflon insula- 
tion. All metal components are silver- 
plated for intermodulation consider- 
ations. The RFD-1631-2L2 works with 
LMR-600 and Ultraflex cables from 
Times Microwave and BWC-600 and 
BWC-600R cables from CommScope. 
Other 7/16 DIN styles developed for 
these 0.60" diameter cables include 
straight or combination versions of male 
clamp or crimp plugs, and female clamp 
and crimp jacks in straight or combina- 
uion configurations. A range of connec- 
tors is available for these and all other 
sizes of low-loss coaxial cables. 
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Multicoupler features 12-channel expansion 


The 42-05-01-XX compact receiver 
multicoupler from TX RX Systems is 
for use in the 1OOMHz to 512MHz 
frequency range. Models covering 
the entire frequency range are avail- 
able in 12 to 24 channels, expandable in 
12-channel increments. Other features 
are 3.6dB noise figure and 13.5dB of net 
gain. [t features less than 1.2:1 output 


VSWR and BNC or type N connectors. 
Unused ports do not need terminations. 
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Desoldering stations offer thermal reliability 


=e 


Pace’s ST 75 and ST 115 desoldering 
stations deliver tip temperature reliabil- 
ity and vacuum performance in a small 
package. These st ations are fully self- 
contained. The ST 75 has analog control 
and manual temperature lock-out. The 
ST 115 offers digital LCD, auto tem- 


perature setback, auto tip-offset com- 
pensation and password lock-out. These 
units are ESD safe, feature auto-off 
safety systems and have modular stack- 
ing capabilities for limited workspace. 
Both units use the same Quiet Flo pump 
and Auto-snap Vac features, which de- 
crease clogging and maximize heater 
and tip life. These systems come stan- 
dard with the SX-70 desoldering hand- 
piece and can be matched with any of 
the Sensatemp handpieces, including the 
PS-80 soldering iron. 
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System offers Caran: | incident response 


Positron's Power 911 Lite is an inte- 
grated intelligent workstation for 9-1-1 
call takers, dispatchers and supervisors. 
The system's open architecture operates 
through a Microsoft Windows graphical 
user interface and can run ona variety of 
PC platforms. The system places com- 
puter telephony tools, user screens and 
database interfaces at the call-taker’s 
fingertips. The system is intuitive and 
dynamic, presenting the call-taker with 
interactive prompting, notification of 
database modifications and data net- 
working. It can be customized to meet 
specific PSAP requirements. [tis suit- 
able for small 9-1-1 call center applica- 


www.mrtimag.com 


tions. The product features incident de- 
tailing, ANI and ALI, call detail tool bar, 
and cal] and incident lists. 
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Path Align-R . Mode! 2200 


Point-to-Point 4.wave Antenna 
Path-Alignment Test Set 


The ath Alge-R is simply the most cost 
effective test solution on the market for uwave 
antenna path alignment. The Aah Algn-R 
displays path loss in dB and provides voice 
communication over the link...while aligning 
...at the back of the antenna...up the tower! 


» Portable...7 Ibs, wi Battery & 
Weather-Resistant Back-Pack 


» Easytouse... 
No Technical Expertise Required 


» NoRadios, Cell Phones, 
or FCC License Required 


> 1.8 to 19.4 GHz, Four Bands 
Install and Align in just One Climb! 
XL microwave 


5811 Racine St. * Oakland, CA 94609 
510-428-9488 * www.ximicrowave.com 
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TRYLON TITAN 


Self-supparting towers 
Up to 96 feet- 


only $1974" 


id hy ts 
shee ay 


Perfect for 
wireless LAN 
of any 
communications 
application 


Lease this 
tower for as 
little as $72 

per month 


CHAMPION 
RADIO PRODUCTS 
(888) 833-3104 
UpTheTower @aol.com 
www.championradio.com 
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WIND POWER 


Enhance your PV system with AUR industrial 


Benefits, i Specifications 
r+ Power nigh and day 7 Rated 400 watts 
r+ Reduce seasonal fluctuations 4 Only 14 Ibs. (6.3 kg) 
4 Reduce total system costs 4 45 inch (1.14 m) blade dia. 
Monthly Average Output 7} Only two moving parts 
9 -mph average: 15. kWh oe Internally Regulated 
} A WOmph average: 22.3 kWh 3 Year cane 


q i mph average:.29,6 kWh 


For distributor and product if formation, contact: 


Southwest panei 


2131 N. First Street * Flagstaff; Arizona 86004 USA 
Tel 520-779-9463 Ext 400 +f Fax 520-779-1485 
www.windenergy.com ° E-mailginfo@windenergy.cam 
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3 Tt's here... 
Industrial Machinery #9 
-AUCTIONS 
on the Internet! 


Industry will never 
be the same. 


AUCTIONS 
Machinery and Property 
—Plus— 
Machinery for Sale 
Businesses for Sale 
Commercial Real Estate 
REPs and RFQs 
Employment 
Funding and Capital 


E-mail Notification Services 


www.i-comindustry.com 
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Robinson Haase Lovelace Bowen 


Karen A. Robinson, chairman of Enrev, Atlanta, is hon- 
ored as an “Enterprising Woman of Wireless” by Wireless 
Week magazine. 


Alan Haase, vice president of Terrestrial Microwave 
Products at Andrew, Orland Park, IL, advances to group 
president of Communication Products. 


Promotions at Anritsu, Richardson, TX: 

Bill Lovelace, president of Anritsu’s North American Re- 
gion Operation (NARO), moves up to general manager of 
the International Sales Management Center (ISMC). Phil 
Bowen, general manager of NARO, takes Lovelace’s place 
as president of NARO. 


Bill Rose, vice president of Electronic Engineering at 
Leviton Manufacturing, Littke Neck, NY, becomes chairman 
of the Arlington, VA-based Consumer Electronics 
Association’s Technology and Standards Council. 


Jo-Anne Basil, vice president for external and industry 
relations at the Cellular Telecommunications Industry Asso- 
ciation, Washington, represents CTIA on the Center for the 
Study of Wireless Electromagnetic Compatibility’s Industry 
Advisory Board, located at the University of Oklahoma. 


Rick Guipe, senior vice president of Wireless Network 
Systems at TESSCO Technologies, Hunt Valley, MD, joins 
the board of directors of the Wireless Communications As- 
sociation, Washington. 


Richard C. Notebaert, retired chairman of Ameritech, 
Chicago, joins Lisle, IL-based Tellabs’ board of directors. 


Appointments to Montreal-based Microcell Telecommuni- 
cations’ board of directors: 

Bruno Ducharme, president of Telesystem International 
Wireless, Montreal, joins the board, as well as John W. 
Stanton, chairman of VoiceStream Wireless, Albuquerque, 
NM, and Robert R. Stapleton, president of VoiceStream. 


David Neylon, former chief operating officer of 
LookSmart; San Francisco, becomes chairman of the board 
at Geoworks, Alameda, CA. 


Armineh Noravian departs E/O Networks, Mountain 
View, CA, as engineering vice president to join Larus, San 
Jose, CA, as vice president of development engineering of 
its research and development facility. Vista Labs. 


Doug Garber departs GTE Public Safety, Dallas, as se- 
nior product manager for public safety systems to join Glo- 
bal Dispatch Technology, Oklahoma City, OK, as vice presi- 
dent of sales. 


www .mrimag.com 


Reserve your spot in the next issue! 


Phone: 913-967-1861 


800-347-9375 
Fax: 913-967-1735 


Dawn Rhoden 
Classified Advertising 
Manager 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


Category alaapsszes 
Business for Sale 

Computer Software .. 

Employment 

Equipment For Sale . 


professional services 


FREDERICK G. GRIFFIN, P.C. 


B 2938 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


OMNICOM., Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZ2ZI 


1 \ Attorneys at Law 


PRESIDENT 


1835 K Sreerr, NW, Sure 650 
Wastuscton, D.C. 20006 
(202) 223-8337 

rchy singer @sa-lawyers net 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32303 

PHONE; (850) 224-4451 FAX: (850) 224-3059 
E-mail: omnicom @omnicom-ysa.com 


MIIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, PE. 
Chairman 


1425 Greenway Drive, Suite 350 
Irving, Texas 75038 


972/580-1911 * Fax: 972/580-0641 


THE PORTABLE DEPOT 


* FACTORY TRAINED TECHNICIANS » 
* SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE * 
* EDACS & AEGIS « 
*VQICE GUARD CERTIFIED « 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS » 
1393 Waterlick Rd * Lynchburg VA 24501 


ERICSSON 2 804-237-3427 


wre 


SCHWANINGER & ASSOCIATES 


Robert H. Schwaninger, Jr. 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E, 
Principal 


13017 Chestnut Oak Drive 
Gaithersburg, MD 20878 


(301) 926-2837 


GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

* $48.00 hr/2 hr. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 = ee 


PORTABLE 
SERVICE, INC 


121 Crowell Lane « Lynchburg, VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
* Current Product Lines 
* Volce Guard Certified 


FOR QUALITY SERVICE 
ERICSSON Z * Public Service Trunking 
* Surlace Mount Technology 


804) 239-3049 


FACTORY TRAINED 
TECHNICIANS 


professional consulting services 


Engineering For The Wireless World 


Wireless Communications Systems and Facilities | 


; ; , Fishing for 
Define Acquire Build Manage et 
Design Zone Test. Operate customers? 

RCC Consultants, Inc. Sry MRT 


Classifieds! 


100 Woodbridge Center Drive. Suite 201 
Woodbr NJ 07095 
800-247-4796 
email - infota@rec.com 


s Nationale & Daternmationiel 
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IDACOM 
6702 Northview St*Boise ID 83704 


Mapping Services 
HAAT # pping -to-Point Profiles 
Countours * Area Coverage * Tile Maps 
Eseinte- aad 


Know your SMR Contour Protected Area 


Gene Stoker 
Ph: (208)338-8002 

toker @ compuserve.com 
Fax: (208)383-4159 


E-mail: 
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professional services 


Public Safety 
Wireless Technology Decisions? 


Wireless & Information Technology Consultants 


Today, Public Safety Officials face major decisions in selecting 
which wireless and information technologies will best serve 
agency needs today and in the future. QRC is the first step 
in identifying the right solutions. 


At QRC, we provide competent, unbiased technical advice 
concerning the full range of available technologies to support 
your critical public safety missions. 


QRC’s approach is simple yet effective: We work with your 
staff to define your agency’s needs, and then identify 
candidate technological solutions. 


QRC is ready to assist your agency throughout the entire life 
cycle of your public safety technology project-from the 
planning of a new communications center through the 
implementation of digital trunked radio system, E911, CAD, 
and records automation. 


QRC provides expert technical and programmatic support in: 
- Budget Planning and Execution 
- Cost/Benefit Analyses 
- Technology Evaluations 
System Specifications. Planning, and Design 
System Implementation Oversight 
Training Program Development 
System Troubleshooting and Optimization 


Does your agency require privacy protected wireless 
communications? Is the security of your information and 
databases important? Do you need mobile computing today 
or in the future? Is NCIC 2000 right for your agency? Should 
you implement a Project 25 digital wireless system? How can 
commercial wireless services leverage your agency’s limited 
financial resources? 


QRC will work with your agency to address these questions 
and wean technology issues in all areas including: 
Integrated Digital Voice and Data Technologies 
Emerging Wireless Technologies 
Project 25 Digital Communications Systems 
NCIC 2000 Technologies 
Commercial Services, such as CDPD and 3G 
Wireless 
Trunked, Conventional, and Rapid Access Trunked 
Systems 
Simulcast and Mobile Computing 
Communications Operations Center Design 
Coverage and Propagation Studies 
Enterprise Networking 
Intelligence Analysis Automation 
Information Security and Privacy Protected 
Systems 
Surveillance and Title III Technologies 


For information on how QRC may assist your agency in its Public Safety Technology decision process, contact us at: Quantum 
Radionics Corporation, 2121 Eisenhower Avenue, Suite 200, Alexandria, VA 22314, Voice: 703.684.8548; Telefax: 703.684.9505; 
e-mail us at info@quantum-radionics.com or visit us at www.quantum-radionics.com 


- Advancing Technology Through the Millennium - 


© Copyright Quantum Radionics Corporation 1999 
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City of Tucson 
Communications/ Electronics Technician 
Department of Operations 
Position Opens April 28, 2000 
Position Closes May 29, 2000 

his highly skilled technical work involves 

maintaining, repairing, troubleshooting, installing, 
modifying and testing analog and digital 
communications systems, including local government 
broadcast FM, point-to-point, SCADA microwave 
communications and related electronic equipment. 
Work is subject to 24- hour, on-call status and shift 
assignment, Salary: $17.53 hourly. Applications are 
available at City Hall Annex, 110 £. Pennington, Third 
Floor, Applications may also be obtained by writing 
to City of Tucson/ Human Resources, P.O. Box 27210, 
Tucson, AZ 85726-7210. For further information, call 
(520)791-4241. Affirmative Action Employer 


TWO-WAY TECHNICIANS 


Motorola 38 year MSS is looking for FM 2- 
way radio technicians experienced in all 
Motorola equipment, including: pagers, 
bases, portables, mobiles, repeaters, 
consoles, etc. Bench/ field repairs, tower 
work & installing. FCC/ NABER 
certification is required. 

Please send resume to: 

Shores Communication Co Inc, 
P.O. Box 2626 « Globe, AZ 85502 
Attn: Roy Hudgings 
Ph#: 520-425-5870 © Fax# 520-425-3711 


Communications 
Technicians 


Motorola authorized dealer and 
service provider with four (4) 
locations in south-central Indiana is 
looking for experienced Field Service 
Technicians. Applicants must have 
experience in Motorola consoles, 
trunking, and programming. Salary 
and benefits commensurate with 
experience. Fax or mail resume for 
immediate consideration to: 

Owens Communications Inc. 

Attn: Tony Owens 

P.O. Box 723 

Columbus, IN 47201 
812-376-9729 (Fax) 

E-mail: towens@seidata.,com 


Goff Communications 
Sarasota , FL 
Established MSS since 1958 


Looking for experienced Two- 
way field technician capable of 


component level repair of 
repeaters, mobile equipment 
and remotes. Great benefits & 
incentives 


800.541.2170 xt. 319 


www.mrtmag.com 


employment 


The Cay of Hialeah Florida has immediate openings 
for the follow B Management positions 


Chief Information Scar 
Example of Duties: Dy ect , 


uter Saence.< orrel ~ 
xperence in network desiyn and admunistratio 
Salary will depend on qualifications and experience 


Telecommunications Manager | 
Example of Duties: Maniyes the eration and 
maintenance of the city’s telecormmuncat 
facilities. Rewew departmental racio and asebharie 
operational techniques and iKhise as re qured The City 
current ly has an 800 MH¢ trunked senulcast radio 

Lem and vanous le ial ne seiches 

sproomately 600 line: 
Desirable Knowledge and skills: Co- 
knowledge of the nardware And software re 


wideravle 


the peneration 
express ideas Clearly 


Salary will depend on qualifications and experience. 
Aliinte +s Should send a complete resume with 


Dane Ft Yel oach, City Clerk, 


mm Avenue 


Hiale an, FL 3010 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


@ Technicians ¢ Engineers ¢ Managers @ Sales 
Send resume to address below 


Check web page for immediate openings 
WWW.PERSONNEL1.COM 


yg; PERSONNEL RESOURCES, INC 


P.O. Box 14570, Ciwcannati, OH 45250 
Since 1989 E-Mail, Careercom@ AOL.com 


® 606-491-5410 FAX 606-491-4340 


WANTED! 


Paging Technical Systems Manager 
Based in Northern California 


West Coast Based Regional Paging Carrier 
(Washington, Oregon and California) 
Seeks hands-on individual to lead its 
technical team. Positions available in 

Northern California and Seattle. 


Send Resume; Cook Telecom, Inc., 
Attn; YP Saget: 
2960 Kerner Blvcl., San Rafiel, 
CA 94901-5583, or Fax 115-456-5566 


rartrnag.cern 


TWO-WAY RADIO 


TECHNICIANS 
MINIMUM SALARY 
$45,084.62 


Maintain communication system 
and other associated equipment 
for the City of Memphis Police, 
Fire and local government. High 
school graduate or equivalent. 
Two years experience in land 
mobile two-way radio field and 
FCC General Class Licence 
required. Applications/resumes 
will be accepted May 1, 2000 
through May 31, 2000. 
City Hall, Room 1-B-33 
125 North Mid-America Mall 

Memphis, TN 38103 


trunking 


UHF 
TRUNKING'S 
MOST 

POPULAR 
LTR® : 
CONTROLLER - 


Buy Online at: 


www.tridentms.com 


CTCSS/DCS Capability 
Repeater Disable Function 

for Co-channel Protection 
Easy interface and set-up with most repeaters 
Interconnect Model Available 
Allows conventional and trunking users 
to share channels 


Available Direct fromthe Manufacturer = 


(828) 684-7474 * (800) 798-7881 * Fax (828) 684-7874 


TRIDENT 


aa SYSTEMS 
Two Trident Drive, Arden, North Carolina 28704 


sales @ tridentms,com 
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You Don’t Have to Pay 
a Premium Price for 
a Premium Antenna 


BSXL Series 
Base Antennas 


Tubular 
Dipole 
Element 
Structure 


Fiberglass 
Radome 


Aluminum 
Base with 
Tough Epoxy 
Coating 


N Connector 
Termination 


No Moisture 
Problems— 
Complete 
Water Drain 
System 


Most Available 
Custom Tuned 

to your Center 
Frequency from 
45MHz to 2.5GHz 


CALL FOR 
FREE PURCHASING 


GUIDE & DATA BOOK 
or visit our website 


COMTELCO 


www.comtelco.net 


1-800-634-4622 


630-790-9894 Fax: 630-790-9799 


COMTELCO INDUSTRIES, INC. 


501 Mitchell Rd. 
Glendale Hts., Illinois 60139 


Quality products made in the 


U.S.A. since 1978 
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equipment for sale 


Fax: (540) 891-0538 


Massaponax Business Park 
3605 Loren Whitney Drive 
Fredericksburg, VA 22408 
Mailing Nee 

P.O. Bax 

Frodeticiae VA 22404 


accept VISA and MasterCard 


[= MECHEM 
NN ELECTRONICS 


Console interface unils 
Secure modems 
Secure spectratac receivers 
Digitac comparators 


(540) 891-0569 We 


> Two-Way Radio Communications 
> New and Reconditioned Radios 
> Custom-Designed Radio Systems 


p> Repair and POE AONS Centracom II CEB cards, cont. panels & complete 
> Consulting GCC80 complete (MDC-1200 & MDC-600) 
Hi-power/Lo-band Pl. Mitreks 29.7-38.9MHz MSF 5000 VHF Secure repeaters 

Saber |, UHF DES hi-power (rack & indiv. chrgrs, etc.) 400W 150.8-162 & 162-174 rptrs.- paging & secure’ 
Mid-band bases secure 250W 450-470 repeaters. - clear & secure 


E-Mail: mechem@fls.infi.net 


URL Address: http:/Awww.mechemelectronics.com 
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BUY & SELL: 
LTR-800MHz & SO0OMHZ EF Johnson » Kenwood * Uniden 
MOTOROLA 


UHF * VHF * 800MHz * SOOMHz 
* Mobiles * Portables * Repeaters « Amplifiers * i Transmitters 


ERLING 


JSSOCIATES, INC. 


wide Purchasing of Uset 
es Nay Radio Equipment 


203 N. Chestnut Street « McKinney, TX 75069 
Fax: 972-562-7957 


Mike Malone 


SPECIAL OFFERS on MOTOROLA 
2-WAY RADIOS 


All radios are BRAND NEW and 
come with factory warranty and 
genuine Motorola Accessories. 


eGP300 VHF/UHF, 
16Ch 

eSP50, VHF/UHF 
(starts $255) 

ePortables, Mobiles, 
Trunking 


Accessories: 

HNNS008 $40 
HT750/HT1250 Battery w/ belt 
clip 

(minimum qty of 100pc.) 


Payments: COD or Terms-On 
Approved Credit. 

Delivery: Within 8 business 
days in most cases. 


Sales: 800-410-3669 
817-568-8550 
Fax: 817-568-8023 
E-mail: appliedmic@hotmail.com 


AMI 
{applied micrologic, Inc.) 
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TRINITY RADIO 
USED RADIOS a tow Prices! 
* MICOR 

+ MITREK inex 

* PORTABLES * ACCESSORIES 

* MOCOM 70 * TONE ELEMENTS 

* MAXAR * CHRYSTAL ELEM. 

*RPTRS * BASE STATIONS 
(940) 433-5452 + trinity-radlo.cam 


/ Sale Motorola 800 MHz 
tin ed & conventional mobiles 
and portables 


Metro Communications LLC 
Knoxville, Tennessee 
(865) 546-0311 — Jim Hayes 


www.mrtmag.com 


* WE SHIP ANYWHERE IN THE WORLD « 


ONE WEB SITE - ONE SOURCE 
THE ONLY SOURCE YOU NEED 
WWW.COMMUNICATIONSWEST.COM 
2-WAY RADIOS 
BATTERIES 
ACCESSORIES 
TRUNKING SYSTEMS 
INMARSAT 
ANTENNAS 
SPREAD SPECTRUM LINKS 
AND MORE!! CALL TODAY! 


Y Oo 
KENWOOD Yoom 
Radius MOTOROLA 


Special State & Local Gov. Discounts 
1-800-264-9516 
FAX 303-415-1557 
COMMUNICATIONS WEST, LTD. 
E-Mail: cornmwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 


BATTERIES * EXPORT ITEMS *¢ ACCESSORIES 


e SVYNNSLNV * SWSLSAS ASYNYNL © SLHVd 


° 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) +» 800-237-6519 

FAX 504-361-5526 


FOR SALE H-P-8920-A 


RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 


WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/3/4/5/13/14/50.......$8900 
(6) H-P-8920-A OPTIONS 2/3/4/5 . $8500 
(6) H-P-8920-A OPTIONS 1/2/3/4/5/10 ...$8900 


* 500KHZ to 1GHZ Frequency Range 
* Spectrum Analyzer w/Tracking Generator 
* Duplex Generator/Digital/Analog Signaling 
* LTR/EDACKS/MPT-1327 Trunking Test 

* High Stability OCXO 

* § Month Warranty & 10-day Right of Refusal 
* Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 * FAX: +1 925-229-2035 


http://www. best.com/~rlimage 
E-MAIL: rfimage@best.com 
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Call Totay F For Your FREE — 
— . = 


www.antenex 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers, 
lt features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full line of antenna products. 


United States: International: 
Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 851-9009 Fax: (630)351-9009 


Antenex Inc., 2000-205 Bloomingdale Road © Glendale Heights, Illinois 60139 
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MOTOROLA RADIOS 


RADIUS - RADIUS - RADIUS 
NOBODY BEATS OUR PRICES-NOBODY BEATS OUR INVENTORY! 
SP50 - PIIO - GP300 - P1225 - SMSO - M130 - M1225 - GM300 


MANY USED/DEMO TRUNKED & CONVENTIONAL RADIOS IN STOCK 


HT 1000-MARATRACS-SPECTRA-STX-MTX8000-PP 1000X-MAXTRAC-MTX800 


SALES: 800-545-7748 + FAX: 703-830-8710 
VISIT US AT 
ZWVCSS, Iie. http://www.radioexpressinc.com 
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HT50 and the Radius P100 Models. ..... 
HT600, MT800, MT1000, P200, P500, MTX800, 


equipment for sale 


MTX810, MTX820, MTX900. pomnecien on top of radio) ... 


MARATRAC, (MAXTRAC - 50, 100, 300, 820, 840, M860) 
vf (RADIUS - M100, M206, M208, M214, M216, M400, GM300), SM10, SMSO 
MCS-2000 : 
STX, STX Gemini, STX 821 trunked portables. 
SABER and System SABER. ......6..000 
SPECTRA Low and Medium Power Units. 
.. SPECTRA 100 Watt and High Power Units. 


SYNTOR 9000 and 9000E Radio Line. ... 


BY R100 Repeater. 
.« MCX1000. ..... 


... Cloning Cable for the Motorola® HT600/MT1000. . 


‘ pr f 
. Professional Users Guide with Detailed Photos Included with All Radio Products. 
+ Compare Polaris’ Features and Quality, Don't Accept imitations! 


SPECIAL PRICES and in STOCK! 
Mobile Radios 

UHF 450-470 MHz VHF 150-174MHz 

Features: 

16ch operation All-Channel Scan 


25 or 40W TX Power 
All SM-120 radios include Plain mic, 
power cable, mounting bracket 
info@nsiradio.com 
www.nsiradio.com 


NSI Communications 
(7 Tel: (206) 870-0888 
Fax: (206) 878-4212 


20 tasemarks of Motoreis tre 


AVE BIG BUCKS O. 


Used 2 Way Radio 


MOTOROLA ¢@ GE @ EF JOHNSON etc. 
PORTABLES | PAGERS / MOBILES { BASES | REPEATERS 


Contact us when you are looking for econo- 
mical used equipment. We are a reliable 
source for all major brands of used 2 way gear 


wm (708) 681-0300 
i Buy ® Sell e Trade 


Visit our web site: WWW.MDMRADIO.COM 
or E-Mail us at sales@mdmradio.com 


MDM Radio Ltd. 


1629 N, 31st Ave. Melrose Park, Il. 60160 
Tel, (708) 681-0300 Fax (708) 681-9800 
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Labels > 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCil PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


All CCIl 


BATTERY WHOLESALE 


GP300/ GP350/ HT100/ MTX/ P100/ P200/ P110/ 
P1225/ SP10/ SP50/ GP68/ VISAR/ HT750 


*¢ OEM & DIAMOND BRAND » 
e 
ANTENNAS 
CARRY HOLDERS 
CLIPS 
CHARGERS 
SPEAKER MIC 
POWER CABLES 
BRACKETS 


HUGE SAVINGS 


CALL TODAY 


AMERICAN RADIO, INC. 
TOLL FREE 1-877-523-9577 
FAX (305) 887-2001 
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No subsututlons oF Swap-outs or adjustments to prior sales, 
Must roference this ad to receive sale prices. 


1-800-752-3571 


EQUIPMENT FOR SALE 


Motorola MITREK, CT34JJA39004, 403-430 MHz, c/w Chis, Mic, 
Seki. . Mie Skits, Tone Board, HCN-4001A 4 ch Head Sh Elamenits, 
punnanmanarevanischavesiajananane ner eacl 


Motorola MITREK, CT43JJA39004, 148-174 MHz, c/w Chis, Mic; 
Spey. Mtg Chis, Tone Board, HONS003A, 4 ch head. a, Ch, Hements. 
ornnsieh oe : eac 


GE/Ericsson Wall Mount Base in cabinet c/w 40-5OMHz N8A210 
Rongr radio, 30 A Pwr ‘Sup, Batt B/U Kit. Mic. Tone Remote Ct, 
New-unuse _ ——---. $490 cach 


Motorola MAXTRAC-800 800 Mhz Trunking Mobile, c/w Mic, 
bracket, OISMQASGBSAK 2 =~ $125 ooch 


GE DELTA VHF 150. ars haaived 40's watt rscabartant aeded 23 o 
Drawer only ———— 


GE DELTA UHF 403-430 Miz SO watt t NSSSZWOSOTS PP 3 Ch 
Orawer only ree AS iS each 


GE EXEC tt VHF oo mee es, ferwresrrisabee 4Ch me Watts. c/’ 
CICSS, Orower ont ~ $65 cach 


Motorola MAXAR 80, VHF, 138-150 MH: 
Board, 4 Ch, Mic Sold In lots of S only 


Johnson 8565 800 MHz LTR Handhelds, c/w ea Gang 
Chgr, Spkr/Mic, Case, Antenna Sold in lots of 5 petty conch 


Synth Tone 
$20 cach 


DUPLEXER onli, Phelps Dodge (Colwave) NHE 
136-162 MHz, S MHz Separation — .- $25 ench 


SELWAYS PHH 460 UHF Tx ithe Penn, w/ 300 W load, 
19° X §.25° panol - as now jou - $100 oF 


~- $25 ench 


VHF couplers for the above - as new ... 


SPANTEK RADIO LTD 
Te! 905-335-4462 Fax 905-335-4430 
CHECK OUT OUR WEB PAGE - wwwspantek.on.ca 
Spantek now ships all US orders out of Niagara Falls, 
NY, USA - No Duty, No Brokerage, No Customs 


Buy & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 
1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
http:/Awww_delta-twoway.comm 


Advertise on the MRT Website: 
www.mrtmag.com 


www.mrtmag.com 
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Audio Accessories for 2-Way Radios! 


((@)) 
Klein 


K112- 
"Comfortable" 


(800) 959-2899 
Fax: (760) 796-6369 
E-mail: info@kleinelectronics.com 
Web: www.kleinelectronics.com 


Call Now! 


2 Piece 
Lapel Mic 


K500- 
"Top Seller" 


Dual Muff Headset | Headset w/ Noise] Remote Speaker 
for Safety Helemts 


K1OO0HFM- 
"Affordable" 


K400- K9725- 
"Best in Class"| "Easy to Use" 


Dual Muff Heavy Duty 
Hands Free Mic 


Cancelling Mic Mic for IDEN Phones 
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CMC ENTERPRISES 2-WAY, MICROWAVE & TELECOM EQPT. 
Quanti Equipment List 

02 CENTRASOM 1 CEB w/30 BIMS 

15 GE MASTR Il Repeaters 100W Hi & UHF wi Duplexer $12 

10 MOTCACLA MICOR 400 Miz Conv. APTR 75W PA wOphe $1 

10 MOTOROLA DAKCOM 9000 Data Radio (Unused) $225 OOO 
15 FARION FASGOQOE Hot Stoby 6Ghz Radios {Per termina!) . $3500 

06 Reckwell-Colling MIRK-2 HOT Stutey Ghz {Per terminal) $3000 COwa 
50 MOTOROLA Starplex Channel Modems MUN5287 $150.00Q0a 
05 MOTOROLA MSF SOCO UbIF Rotrs 100W EPROM Type $2900. nao 
05 MOTOROLA MR-600 Men-stdby loop radios 6Ghz 300 Ch . $1000.00a 
50 MOTOROLA Starplex Term Cards MLNS283 $80.00va 
03 MOTOROLA Comcanators. Signal to Noise type $400.00na 
06 CENTRACOM II Consoles. less CEB $500.00ca 
10 MOTOROLA MA-600 HDT-Stand-by 6Shz 300 Channel $1500 0Oua 
08 FARION LA-1-2 HOT-Standby 2.1 lo 23 Ghz 43 Channe! $1500,0009 
12 FARION FL 1-6 6Ghy Rashes wy HOT-Sidby Very Good Cond’n . $2000.00ca 
01 Scientific-Atlanla 4653 GERTS Transmitter (DS1/1C/2} $1000 Osa 
01 Sciemtitic-Allanla 4664a BERTS Recewer (DS1/1C/2} $1200.000a 
95 COLLINS MX 108 Channel Modems 20 AGSE-MX $80.000a 
70 COLLINS MX 108 Channel Mogams 304G104MX 
2O0MOTOROLA Mitiek 30-39 GOW w/acoessories wy'PL $125,000 
20 MOTOROLA MIX 410/classic multi-sysiem smulti-subfice! $150,001 
BO GRANGR OTL 7300 Channel Mocams with E&M Sigealing ... $125.0000 
QNew ListingO Call Charles at 769-2885 

For mare equipment, visil ou websile al wwa.cmcent.com 


$80 00ui 


Lots of New Two Way Radios! 


| For immediate delivery 
.... at the very best prices! 
KENWOOD YAESU Wrertex 


COMMUNICATIONS 


—— 
ICOM 
Prices Starting at $59! 


Programming hardware kits $89.00 
Icom repeater maker kits $79.00 


Free Items in 20+ 
Radios Ordered! 


Portable, Base & Mobile Antennas: Decibel, Larsen, 
Maxrad, Hustler, Antenex, Cushcraft, ASP and more 


Coax Cable: Belden & Heliax 


Conventional and Switching 
power supplies: Astron & Samiex 


R.F. Test Equipment: 
IFR, Bird, Optoelectronics, Ramsey 
Connectors, audio accessories, batteries, 


solar modules, R.F, amplifiers, Lightning 
protectors, trunking panel, interconnecters 


10° tower sections. Prices start at $33.00 


Duplexers Syscom, Decibel, Wacom, 
prices start at $129.00 


LroUnM 


MIAMI, FL. 

7262 NW, 54 St 

(305) 889-1127 FAX 889-0652 
MIAMI, FL., 33166 U.S.A 
E-mail: epcom@bellsouth,.net 


EL PASO, TX 
1630 PAISANO DR. 
(915) 533-5119 FAX 542-4701 
EL PASO, TX, 79901 U.S.A. 
www.epcom.net epcom@whc.net 


Ask for your 
free Catalog 
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Check out our Web specials! 
www.radiocomm.com 


*Wholesale prices to Dealers Only. 

*Self-servicing users welcome. 

»*We carry a wide selection of both radios and 
accessories for your convenience. 

*We have a Flat Rate Repair service. 

*We sell and install MX-COM boards. 


800-7 26-9015 * 612-808-0069 
fax: 612-808-0087 


email: sales@radiocomm.com 
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Your Full Service, 
VALUE-ADDED Distributor of 
Communications Products. 


USED EQUIPMENT 


BLOWOUT 


SAVE on Thousands of 
Used Items in Stock Now 


Portables, Mobiles, Repeaters, 
Base Stations, Tone Remotes, 
Power Supplies, Batteries, 
Service Monitors, Pagers, 
Accessories and More... 


TelePath. 


49111 Milmont Drive * Fremont, CA 94538-7347 


1-800-292-1700 


or (510) 656-5600 « Fax (510) 656-2114 
Visit us on the Web at: www.telepathcorp.com 
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equipment for sale 


PROGRAMMING CABLES General Electric / Ericsson 


NEW GE MASIR II b: 3 oT joe betas MODE 300m Bw wee, PL 


FOR MOTOROLA PRODUCTS 


HT1000, MT2000—$70 GE MASTA I 1100 e ; $3 
GP300, P110—S50 « VISAR—$110 GE MASTR II VHF £ Series 110W 2 7 95 | MOT Mirek 6Ow 3019 railremde ctl $335, 
HT600-$48 * MOBILES—$25 * SABER—$55 GE MASTR II UHF 1D0w, cont. du'y rpt mit cor mobiles, 100w, UHF. w/atcesso: $1702a 
HT50—$50 » STX—$35 » SPECTRA—$35 GE MASTR II VHF 110w cont duty roeatr wivoler & aux reve 95 | MOT Micor 100 mobiles, 42 to 50me, wiacc $135ea 
PROGRAMMING INTERFACE—$95 GE MASTR Il base slalion 42-50 me . : 5 | MOT Micar mobiles, 42 to 50me, drawer units, 100 $75ea 
GL MASTR Il VHF auxiliary receivers MOT Pak Rat repeaters VHF W...... ee $145ea 
ROADRUNNER COMMUNICATIONS GE DELTA 110w tow band mobiles, 42 to SOme wi acc ... $2500 MOT Mocom 70 base stalion 30 to 36M, 1D0W oc se ree 895 
41-C Harts Lane * East Brunswick NJ 08816 GE DELTA SX 110w VHF mobiles, waccessories .............. $395ea | MOT Mocom 70 100w mobiles, 30-36, iat... S1BGQa 
Phone: 732-254-3232 GE DELTA SX 110w VHF mobiles /825 heads and aoe. ........... $F MOT Mocom 70 YHF base slation, 600, 4 i98Q ccc cece $295 
Fax: 732-698-0555 GE Dalla base stations 42-0me. desk lop or wall mount, 100w. $ MOT HT1000 UH 16 Ireq scan porlables w/spr mikes ......... $445ea 
GE Della VHF base slations, desk lop or wail mount, 110w ...... $995¢a | MOT HT 1000 6 unil rapid Charge! oo. cscs rr ren aon 
GE S825 control heads ae $250ea | MOT MT 1000 G unil rapid charger ........ : $260) 
GE MVS VHF 16 Iraq scan mobiles wo ace oe $ifSea | NEW Kenwood es 200 VHF Sw, 6 freq parables: sects ones @ for $150 
Looking for a replacement GE RANGR 60w mobiles, 3-50 me w/accessorie $295ea | Kenwwod TKB30 78w, UHF 32 freq scan mobile... $385 
‘ GE RANGR 110w mobiles. 29 to 3Sme w/accessories $395ea | NEW Ken TK-760KK VHF mibite, 45v, zi $460 
for your Plectron receiver? GE RANGR 100w ae: mobile with 25 h a0 siren pac’ a $895 | NEW Kenwood TK-260 VHF portable, 4 freq w, y. art, 5 $350 

Look no further than the tangy: base ; Decibel Products Duplexers VHF GE ¢ 


ALERT by REACH. 29-35 ic DICE freq band 150 to 160¢r vem $375ea 


i XK 

* Over 2 Watts Audio at 0 SO-470 Mio Mode! C74653-6146 s instruction book sect $400 
, ; MOT Fl evar 40 URF repeater y Sommunications Products UNF Duplexer. Cat. No 522-509 

*RSO a MOT Mostar UKF mabile w/ : $160 equency 406-470 MHz $295 

MOT Syntor XX 110 VHF mi : $250 5 Dodge UKF Ouplexer, Cat. No. 528-5-SR $295 

MOT Maralrac 100w UHF mobile w/accessones $395 | Standard Model GX3000 VHF base station w/desk mike $195 


* Tone/Monitor Capabilities 


. MOT Mitrek mobiles VHF 110e, w/acc $180ea 
Wanted to Buy: GE, Ericsson or Motorola Equipment 
4-800-445-0007 NH COMMUNICATIONS CO. 
wivw.veetronix.com/reach:htmi P.O. Box 5342 * Manchester, NH 03108-5342 
Pagers also available Tel: 603-668-3004 
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equipment for sale 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY « EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com _(1-888-469-3832) 
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LABELS « LABELS e LABELS 


DANGER! 
Custom Made Labels for Pagers, Cal Phones & Two-Way Radios > 
Distinctive Foils & Holographic Materials 
Tamper-Proof Warranty Labels - 
Screen-Printed Labels, Signs, Overlays ¥ ° 
Motorola Certified Pager Repair Labels 
Bar Code Thermal Transfer Printing Systems 


Advertise in 
MRT CLASSIFIEDS, or 
ADVANCE LABEL & TAG get eaten by the competition! 


1-800-466-5345 972-542-5345 
Fax: 972-548-2518 § www.altag.com Call 1-800-347-9375 today! 


DOES YOUR ADVERTISING | 


WALK AND TALK ? Communication Test Equipment 


IFR Com120B ........ $13,000 IFA 500A .............. $3,900 


IF 


nor tive Motorola R2012D...$10,000 IFR 1200 vo... $5,500 

THE LABEL EXPERTS HP 8920A ...cccsssseseee $9,750 IFR 1200 SuperS...... $8,750 

A CALL If Marconi 2955 ........... $2,750 IFR 1500 ..ccceccssseseeson $6,500 
Sage 930A ....cscsecssen $3,000 


nchor 
G 


EML will buy your used test equipment. 
Visit Us at Booth # 1076 at the IWCE Show 


We accept: Gap 888) 846-4614 © www.eml1.com 
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raphics 
Marketing, Inc. 
Ge = /"The Label Experts" 


972-242-0439 FAX 972-242-0959 
1-800-876-7859 


BUY e+ SELL ¢* Trade 


GE Delta SX Mobile, VHF & UHF, 100W.. =. “4 
Accessories with 950 head ...............-.. 


High Power Duplexer 
* This is the solution. 
GE Ranger Mobile, VHF, 40W ................-+ 


40-to-960 MHz 
+150W! 


MOT MCX 100, T44 Rearmount Mobile, UHF, 
450-470, NO PL or Prom, AS IS PRICE .... 


MOT & GE Indoor 30" & 40° Cabinets .......... 


$30 


OLFE 1113 Central Avenue 


Billings, MT 59102 
COMMUNICATIONS Phone: 406-252-9220 
Fax: 406-252-9617 


http://members.aol.com/cwwolfe.com 


F tiplex COMMUNICATIONS INC. te 


331 NW S4th Street - Miami FL 33166 - USA * Ph (305) 884-8991 * Fax (305) 884-4041 
E-mail: fiplex @ bellsouth.net * Web site: www.fiplex.com 
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equipment for sale 


BUY » SELL « TRADE ees _ 

CLEAN WORKING EQUIPMENT | Dp ela fl im er 
NEW_ARRIVALS | y 

25-MOT MDP 9100-11 orm CALL Protects The Battery & Radio Equipment 

MOT Q326A Pure 5000 Embare ...... CALL ”" On w hen ign i tion is O iff" 


50-Spectratac Receivers 
Low/Mid/UHF/VHE/800/900 MHz 1. Battery Guard - Low Voltage Shuts Down Load 
Voter & Digital Paging Cards.......... CALL 2. Maintains Power to Accessories 
4000 Ft New 7/8” Heliax Andrews * Low Voltage Detector 
LDFRN-50-A All or Part from $2.50 Per Ft. . High Voltage Protectioni 
= Motorola, GE/Ericsson used equip. eee 
Many types more than can possibly list. F Moi 
Including Base Stations * Repeaters * * Sealed rrom oisture 
Paging TX's * Mobiles * Voters * Re- & Vibration 
ceivers * Parts * Accessories * Remote * Reliable & Accurate r 
control equip. * 911 Consoles & DVP * Allows Retrieval of (MER OUTPUT 
equip. Including, but not limited to: Incoming Messages ap BATTERY 
Spectra * Syntor X ° Syntor x 9000 * " intrinsically iy OR oe) 
a | ee » Compact - Easy to Install 
enon + Low Cost- from $49.00 (800) 888- 0909 
®© Centracom, I, [, I+ & Ranger * Delta 
* Mastr Il * EXI] * MLS & Phoenix. AC/DC INDUSTRIES 
Units available on gion sreauency P.O. BOX 710548, HOUSTON, TEXAS 77271 
bands. Specify when ordering. Sole Tel: (281) 933-0909 » Fax: (281) 933-1001 


with or without accessories. 


Untested, or as/is, priced appropriately. email: globe @brokersys.com web: www.ac-dcindustries 
Over 2000 Radios in stock, Inventory} ———Mf— Circle (449) Fast Fact Card 


changes constantly! 


BARNETT ELECTRONICS INC. 
330 HWY 236 W., Lonoke, AR 72086 
Orders & Bids: 800-423-3858 

+ -676- Mot Mitrek TAKA 20 watt UHF 450-470 4 freq le: 
FAX: 501 2475 GE Dance u 40W table tog base high band auctor da Giittad MNS 
“@ For Expanded List look at our Website: GE MLS mobiles high band, wih mice backer 
GE MPA Portable 16ch high band with antenna & battery 
www.barnettelec.com Motorota Mirek T34JJA_ 40 watt UHF 450- 470 range 4 Wg, less access 


Fy F GE PHOENIX Mobile NSHH1W40TB—high band dual pnonty scan’grey case with accessones .... 
Call for info, or email_bobb@ barnettelec.com GE PCS Portable 470-490 range w/battery & antenna 
Info: 501-676-5506 = 


MOTOROLA Mitrek 39-50 range 100W wiaccessories 
oe VISA & MC Accepted €2 
cma NO COD's 


* BOARDS * STRIPS * ACCESSORIES ¢ ELEMENTS e REEDS 


PCI — PEKAAR COMMUNICATION INC... 
S$ Specials of the month $ Steve's back, formerty of Gregory Electronics Corp. 
GE Rangr 36-50 ranae 40W w/accessones . 

GE MVS Mobile hign band w/my: 


* TRADE + 
ANd « 


T1IAS « 


° SELL 


Catalog Available...lf you can't find it, try ‘ust Call (973) 772.0704 or fax {973} 346.1902 
*$d33u = SLNAIN313 = S3AIHOSS3AIOV » SdluLs « saquvode 


REGENCY Mobile mode! BTH201 high band .... 
= 


MOTORCLA Micor 42-50 range 100W range wiaccossones 
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¢ BUY 
«30VuL > 


WE 3. PUNG SDD Bases, 909 MMe, CASEI OA 
va MICOR PUAC Dases, 900 Mik, C75N281101A 
BUY va, SMARTNET Trunking Covtrollar, TS07GA 
va, MICOR Rples, 600 Ms, CSSACDS1034T 
AND SELL va, TXAX 5 CHANNEL COMDINER 
USED va, GTX, BOO MHz, MITUGOGCBIAN 
COV AU) (0) M Wm Biva, SPECTRA, 460 MHZ, DAKMA?JASBK 
ai va, MICOR Comm. Ngtt., 460 MHz, C64RCBSLOSAY 
va. MICOR Bases. 460 MHz, CG4RCBINOSAT 
a TSSTSIEE i203, SYNTOR X 9000 460MHe, T74KEJTJOSAK 
FM 4. SYNTOR X 9000. 460 MHz, TS4KEJ7JO4AK 
a. SYNTON, 460 MHe, T4SRAG200 
TWO-WAY a. GM 200, 460 NHa, MMIGMC2S034A 
RADIOS SM 120, 460 MHZ, MaaDGC20C2AA 


SM 120, 460 MHz, O340G20C2A4 
Rat saci 20c% PAC RT, 460 Mhz HINTTYSI10A NEW GP350s _ $300 
MT1000, 460 MHz, HAGCU7100B% 
RADIO CO. MSA2000 Base, 185 MHz, C73KSB31068 MOT GP350, VHF P4383MGC20A2, 2f, 
130 West Cie a hea 5 Watts, Charger, Clip, NEW .. $300 
Fayette St. PAC RF. 155 Mb. HIGITY3110A 
P.O. Box 395 SMSO, 155 MHz, MXIOGC2OA2AA Andrew PG1DOF Base Antenna, 
Denver, |A aimed iiaabeeresievesra Fiberglass, NEW, 7' Length, 11-db 
EISPPMMM soos WARATRAC. 48 Wi T2DxTATDAIAK Omri, 928-944 MHz 
PHONE: ea. MITREK. 48 MH: TB1UAS000 
. MICOR Bases. 37 MHz, C71R181406 


(319) MARATRAC, 37 MHz, T81XTA7TASSK Personalized Service. 
984-6115 MAXTRAC. 39 We, DS IMJASGASAK Best Price Guaranteed 

FAX: pectcggiyh agenyteaiartl Call 901-755-1514 W200" 

(319) 3 MT1000. 33 MA, HATGCUT 160 Railcom “? Box 38881 Radius 
984-6220 Sekine Rtas loi some & UHF SYNTORS| Germantown, TN 38183 


Need to Simulcast? 


* Accurate GPS frequency sources 
* Audio delay / equalization 
* Voter comparators 

We provide the tools: 
You satisfy your customer. 
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quipment for 


MB BASE ® 118.000-135.975 MHz © 10 | | AIRPORT 
Watt Output © Performance |) MOBILE 


TRANSCEIVER i n_, Monitors © Options — 1-8 If COMMUNICATIONS 


Channels, Remote Operation, 


ai Rack Mounting ® Other Civil 
MENTOR Aeronautical Radios ¢ Mobile 
9 : Radio Light Control ¢ Nav Signal One Channet Standard 
RADIO COMPANY Monitor/Alert ¢ Up To6 Channels Optional RADIO COMPANY 
* 1561 LOST NATION ROAD + WILLOUGHBY, OHIO 44094 U.S.A. - Phone (440) 942-2025 ¢ Fax (440) 942-9129 * 


Radiu 


SEE OUR NEW LOOK FOR Y2K. YOU WILL 


BUYING ERICSSON - GE EQUIPMENT 
DAYTON HAMFEST MAY 19-21 VISIT NLT UNDER 
THE BIG TENT SPACE 204 & 205 

Syntor X T71VBI7DO4AK wiee prom 

30-50 100 W less ace. .. eceoniesnns ESQ 
MCX1000 VHF & UHF . SIRENWAE | UF 


Pre OUR NEW WEB SITE! 


GE voting receiver VHF & UHF = 395 
Sattaece saat cal! | Visit our web site NOW or you'll not know what you're missing! 


http://www.procommusa.com 
From your RADIUS LEADER, 


PROCOMM 


Information: 805-497-2397 © 805-494-5078 8:00am-6:00pm PST 
Ordering: 800-497-2394 ¢ 24-Hour Fax Line: 805-494-3115 
or 805-497-3430 © e-mail: procommusa@aol.com 


WE NOW ACCEPT CREDIT CARDS Gey 


Where quality is #1, but where we want to be dead last when you call for pricing! 


$990 128 ch head w/warranty 
S950 128 ch head wiwarranty 
$550 Scan control head mini 
Phoenix-SX 16Ch VHF wiacc 
MLSHO40 /041 VHF MLS wiéacc 
MLSL160/161 30-42 w/acc 
MVS 150-174 w/ace 
MPA/PCS/LPE/MRK insert 
KPC 300 Encsson VHF Port 
KPC 300 Speaker mic. like new 
MPA/MPD Sid. rate chargers 
MPI 8 unit mult-charger 
Rangr 35-SO less acc 60W 
Rangr 30-42 less acc. 1OOW 
Delta-S 450-470 less ace. 100W 
Delta-SX 150-174 less acc. 100W 250 
Delta-S 42-50 less ace 1 10W 150 
Delta-S 42-50 less acc. 60/w 100 
Delta-S 29-36 less acc. | 1 Ow mon AOL 
MASTR Il 150-174 | fOw viageneee VED 
MRK/MPA Spk/mic/ant less ant new 25 

NEW LONDON TECHNOLOGY 

762 Alum Springs Road « Forest, VA 24551 

Tel: 804-525-0068 » Fax: 804-525-0079 

www .newlondontech.com 


Hi, 
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rentals 


ACCES 


communications 


GP 300 UHF 
$275- $325 
1-800-426-6852 


tower space 


CHECK THE FACTS THEN 


CALL THE BEST! 
Chicago Tower Leasing Corp 


[-. MOTOROLA 


Environmentally controtled 
‘ equipment enclosures, back-up power, 


RF engineored sites. Secure. 


Premiere sites in Metro Chicago Area~choice of 
Federal State, Govt, & all Class A Systems. 
STAN STANN 
105 MURPHY LAKE ROAD 
PARK RIDGE, IL 60068 (847)823-7713 


business 
for sale 


Well established 2-Way radio 
business for sale, S. New England. 
Inventory, test equipment, vans, etc. 
4000 sq. ft. building in corporate 
park. SERIOUS INQUIRIES ONLY. 


Send responses to: 
Personal/Confidential 
Classified Ad Coordinator -- MRT 
Dept #0501 
9800 Metcalf 
Overland Park, KS 66212 


Over 4000 Walkie-Talkies in Stock 


014-730-2424 
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Nothing we can't fix! 


Lenbrook is the largest repair center for all 
amplifiers made by: 
Milcom™ @ Uniden™ @ Powerwave™ 


Contact one of our offices to purchace parts or to 
have your amplifier repaired. 


West East 
1-888-263-5335 Central 1-888-750-2677 
1-800-263-4633 


www.lenbrook.com/pseries/ 


@iLenbrook 


COMMUNICATIONS 
& ELECTRONICS 


rentals 


MOTOROLA 
RADIO RENTALS 


¢ HT1000, GP300, P200 

« Intrinsically Safe 

¢ Full Line of Radio Accessories 
¢ Mobiles & Repeaters 

¢ 24-Hour Service 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm @aol.com 


Ten years of great 
service to youl! 


Call for a quote. 
We'll make your next 
project affordable. 


www.mosscom.com 
800-822-MOSS 


78 MOBILE RADIO 


repair services 


Quality Two-Way 
Communications Equipment 
Sales & Service 


A ies 
COMMUNICATIONS 


Specializing in: 
+ 2-Way Radio ond Cellulor Transmitter Amplifiers 
+ 2-Way Radio and Cellular Tower Top Amplifiers 
+ EDACS Equipment 
+ Custom Project & Equipment Modifications 


78 Airpork Drive Phone/Fax (804) 237-8255 
Lynchburg, YA 24502-3757 — Toll Free: 1-800-488-7908 


www.advcommunicationsing.com 


Want more information on 


advertised products? 
Use the Reader Service Card! 


TWO-WAY SERVICE 
REPAIR/PROGRAMMING/TUNING 
¢ PORTABLE/MOBILE/REPEATER/PWR AMPS 
* COMBINERS/FILTERS/DUPLEXER 
* MAXON WARRANTY CENTER 
* SPECIAL PROJECTS & EQUIPMENT MODS 
¢ QUICK TURN AROUND 
T.A. RADIO COMMUNICATIONS INC 
700 S JOHN RODES BLVD, SUITE C1 
MELBOURNE, FL 32904 
321-725-4825 E*MAIL 


computer 


** WIRELESS SOFTWARE ** 


Save time designing, optimizing 
and managing wireless Radio 
communication sites: 

- Intermodulation Interference Analysis 
- Transmitter Noise Analysis 

- Receiver Desense Analysis 

- Signal Level Analysis 

- Communications Site Design 

- Site Management Database 

- Equipment Maintenance and Inventory 
- Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http:/Awww.polaris.net/~douglas 


MOTOROLAS4Q wits Per 


11110 W Oakland Park Blvd, Sulte 275, Sunrise, FL 33351 


Flat Rate 


ee 


PORTABLE & MOBILE REPAIR 


* Quick Tum Around »* Free Retum Shipping 
* Factory Trained & FCC Licensed Techs 


(ARcom roe rcineen 


Minitor II Pager 
Repair Just $32.50 
Price includes all 
Parts and Labor 


1300 N FL Mango Rd #26 
West Palm Beach, FL 3340¢ 


Water/Physical Damage and 
housing parts not included 


7» 
Ln 


gener 


software 


Fixed Quick, Not a Quick Fix 


Your customers demand speed and precision and you 
should too. CRI's Service Management 
System is designed specifically to track all aspects 
critical to the successful management of your two-way 
repair facility. 

Fast. Easy, Flexible, 

Call CRI today. 


205/987.1523 
email: 
info@crinc.com 
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sDATABASE OF ALL UNITS 
eAIRTIME & FIXED BILLING 
*«eTALKGROUP MANAGEMENT 
eHUNDREDS OF REPORTS 


co 
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fires dination ae tockman d Mcrae Schur ter 


GENS UNETYI 
@SMARTZONE AIRTIME 
ACCUMULATION 
e@AIRTIME FOR DISPATCH, 
Private CONVERSATION, 
TELEPHONE 
eSee Activity ACROSS A LAN 
eSyYsTem PERFORMANCE 


FAX- 1903) 5616228 


voice- (903) 561-6673 
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repair services 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 

= 2 Suite 110/111 

| VISA | Atlanta, GA 30340 

— Phone: 770-451-3264 


www.nselectronics.com Fax: 770-458-8785 


computer software 


To Your RF Coverage 
and Site Management 
Problems ... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 
See details and download demo from our web site! 

SorrWricur, LLC 

1010 So. Jouer St, Surre 204 

Aurora, CO 80012-3150 USA 

TeL. (303) 344-5486 » Fax (303) 344-2811 

www.softwright.com 

e-mail: sales@softwrght.com 
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Measure SIGNAL Coverace! 


e Automate field measurements and drive- 
tests. 

e Create signal contours from measured data. 

e Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


e Automatically records signal site 
STI-9400 Software 


$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 


Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 


Survey Technologies, Inc. 
"Geographic Signal Coverage At Your Fingertips” 
www.surveytech.com 
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1631 N. Evergreen Ave. Arlington Heights, IL 60004 


Cardinal 
f’ ~§6>6- Electronics, Inc. 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 
mem §=6Visit our Website: cardinalelec.com 2 
Cae a} 


Ph. (847) 797-7820 Fax (847)870-0342 


Loudoun Communications Inc. 
Communications Systems 
REPAIR DEPOT 
Quatity Service on MicROoPROCESSOR-BASED 
Mosices, Portas_es aND Controt Heaps. 
SuRFACE MOUNT REPAIR. Most repairs $70 PLus PARTS. 
FREE ESTIMATES. 
Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30168 


pagine 


770-948-9566 


LAST CALL FOR KEYNOTES! 


Gh) MOTOROLA 


~— M  hhotorcas aed al mentioned peocces 
Authorized Paging Distributor = 


are Taderurts of Momus nc 


STOCK UP BEFORE THEY’RE GONE! 


Call now for special pricing on Motorola Keynotes! 
As a full line distributor, we carry the complete line of 
Motorola numeric and alphanumeric pagers, programming 
software, paging accessories, parts and on-site paging systems. 
With over 20 years of experience, we have what you need. 


CALL TODAY! 800-870-3686 


Your premier Motorola Paging Distributor 
committed to quality service at competitive prices! 


600 Knightsbridge Pkwy., Lincolnshire, IL 60069 
Fax 847-676-8744 e www.leavittcom.com 
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We proudly introduce TelecomClick. 
We’re the most comprehensive source of telecommunications informa- 
tion on the web. A place to get smart about the ever-changing telecom 
industry. A destination for people with telecommunications on the 
brain. With TelecomClick, you get in-depth analysis and insight from the 
leading industry publications. And our nine channels dedicated to the 
global telecommunications market keep you abreast of the latest news 
and innovations, No matter what you're looking for in the telecommu- 
nications arena, you’ll find it free of charge at TelecomClick. Go to 
www.telecomclick.com. Get connected. 


TelecomClick 


an indu k community 
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Where telecom clicks on the web. 
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TS-64 $54.95 TS-6408 
Micraminiature DIP Swilch Programmable CTCSS Encoder. Sub-miniature Programmable CTCSS Encoder-Decoder. DIP Switch Programmable CTCSS Encoder-Decoder. 
Includes 64 tones fram 33.0 lo 254.1 Hz. Includes 64 lones Irom 33.0 to 254.1 Hz. Includes 64 tones from 33.0 to 254.1 Hz. 
-66" x 1.08" x .21" 78" x 1,70" x .25" 1,25" x 2.0" x 30" 


TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel with ALL 157 
CTCSS/DCS codes. In Desktop or Rack Mount versions. 


$69.95 
Automatic Morse Station Identilier. Meets all FCC 

ID Requirements, Fully field programmable 

with included keypad. 1.85" x 1.12” x .35" 


ANI-1/$39.95 ANI-2/$299.95 
Automatic Number Identification System 
ANI-1 Encoder - 1.13" x .66" x .22” 
ANI-2 Station Decoder - §.4" x 5.8" 4 1.4” 


SD-1000 $59.95 PE-2P $54.95 
Two-Tone Sequential Decoder. Programmable unit Two-Tone Sequential Encoder. Sub-assembly mounts 
provides swilched outpuls from Two-Tone paging calls. inside radio or other enclosure. Multiple call capability. 
1:29" ¥:2:0"-x.4" 1,25" x 2.0" x 4" 


PE-1000 $224.95 
Desktop Paging Encoder. Two-Tone Sequential, 
other formats available. 7.5" x 7.8" x 2.7" 


$59.95 
Digital Coded Squelch Encoder-Decoder. Programmable 
to all 106 DCS codes. 1,36" x 1.18" x .25" 


TE-64D $129.90 FILTERS 
Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display. Call us for the lowest cost, 12.5kHz channel spacing, 
Great for the Benchtop. 5.25" x 3.3" x 1.7" exact replacement, crystal and ceramic IF filters for 
Part 90 Refarming. 


3 © Same reliable and cost effective products you have known and trusted for 30 years! 
ste E © Full FIVE YEAR WARRANTY on all products e “INFO FAX” with 24 hour information 
3 © Same day shipping on most orders © Toll free 800 numbers for both voice and FAX 


See our compl 
catalog and product 
descriptions on our 

website at 


COMMUNICATIONS SPECIALISTS, INC. 
MY 426 WEST TAFT AVENUE * ORANGE, CA 92865-4296 
| | (714) 998-3021 * FAX (714) 974-3420 

ENTIRE U.S.A. (800) 854-0547 *FAX (800) 850-0547 
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